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PUTS HARTZELL ENGINEERING 
RIGHT IN YOUR BACK YARD! 


If you've got an “‘in- 


curable’’ air-moving 
problem, dump it in our 
lap. It's for just such 
service that we have 
built our engineering- 
distribution system. 
Each of our field of- 
fices—and there's one 

near you—is there to help you get results, not merely 

to calculate the dollars and cents of a sale. 


No red tape, no waiting for home-office author- 
ity. Here's how: If you don't know your Hartzell 
office, drop us a line. A fully experienced direct 
factory representative will call on you promptly. He'll 
have full authority to work with you, make recom- 
mendations and quote costs. He can check with our 
home-office engineering laboratory if he needs to. 


You can bank on what he tells you. That's why 
he's with Hartzell. And that's why Hartzell customers 
move air effectively at minimum cost. 


If you foresee an air-moving problem for the fu- 
ture, we urge you to call your Hartzell man in now. 
Give us all the time you can. Within the past few 
months we have practically doubled plant capacity, 
and each month we are setting new production rec- 
ords, but we still 
haven't caught up with 
the demand for Hart- 
zell products. 


Why the demand? 
It's simple. Hartzell 
fans and blowers move 


air efficiently. 


CLIP_AND MAIL THIS COUPON NOW FOR _INFORMATIO 


PROPELLER-TYPE FANS AND BLOWERS—ROOF VENTILATORS—UNIT HEATERS © ENGINEERING OFFICES IN PRINCIPAL CITIES 
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FOR HOSE, FLAT BELTS, V-BELTS, MOLDED GOODS, 
PACKING, TANK LINING, RUBBER-COVERED ROLLS 
built to the world’s highest standard of quality, 
phone your nearest Goodyear Industrial Rubber 


Products Distributor, or write Goodyear, Akron 
16, Ohio. 


GOODFYEAR 


THE GREATEST NAME IN RUBBER 


We think you'll like “THE GREATEST STORY EVER TOLD" - Every Sunday - ABC Network Compase—T.M The Goodyear Tire @ Rubber Company Akree Ohte 
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JOHNSON 


AUTOMATIC 


CONTROL 





ANOTHER 


ESSENTIAL 


INDUSTRY CALLS 


for dependable, precise requlation of 


HEATING, COOLING AND MOISTURE CONTENT 





‘,.. involving the world’s largest and most 
intricate air conditioning project.” 


Over all, constantly on duty, are the super-human 
“brains” of another Johnson System of automatic 
temperature and humidity control. Like all Johnson 
Systems, the installation at Upjohn’s was designed 
especially to solve the precise requirements of the 
industry which it serves. Such flexibility assures 
just the right results, regardless of the unusual 
applications which are encountered. 

In the thoroughly modern Upjohn plant, the 
adaptability of Johnson equipment is demonstrated 
conclusively. There are 126 separate year-round 
air conditioning systems, with central heating and 
cooling coils, and at each the temperature of the 
air delivered to eight or more branch reheaters is 
controlled by Johnson instruments commanding 
Johnson valves and dampers. The characteristic 
Johnson “Master-Submaster”’ principle is employed 
in controlling Johnson valves on the reheaters. 
Submaster room thermostats for each area are reset, 
in accordance with outdoor temperature, to main- 
tain exactly the required condition. 

In addition to the comprehensive air condition- 


The Kalamazoo, Michigan, Plant of the Upjohn Company 
The Austin Company, engineers and contractors, Chicago, lll. 


ing equipment, 10 heating systems for smaller 
areas, 27 sets of convertors and 108 exhaust systems 
also are Johnson-controlled. In the truss spaces, 52 
unit heaters are operated by Johnson thermostats and 
dampers, to prevent roof losses. Various special- 
purpose systems, for snow melting, office heating, 
hot water circulation in the warehouse, produce 
proper temperatures at the command of Johnson 
controllers which operate Johnson valves and dampers. 
“Comfort” air, “process” air and critical humidity 
requirements present varied problems at the Upjohn 
plant. The proper solution of 
those problems is a part of 
the Johnson planned-for-the- 
purpose, installed-for-the-pur- 
pose policy. Whatever your 
problem may be, ask a Johnson 
engineer from a nearby branch 
office. JOHNSON SERVICE 
COMPANY, Milwaukee 2, 
Wisconsin. Direct Branch 
Offices in Principal Cities. 


+ 


Johnson T-800-A 
Capillary Thermostat 


hitomatic Temperate and 


J0 H | $0 N te Conditioning C0 NTROL 
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*Engineered Plant Services 


By Engineered Plant Services we mean the 
providing or generating, transmitting, con- 
trolling, applying, and maintaining of POWER, 
STEAM, MECHANICAL DRIVES, HEAT, ELEC. 
TRICITY, AIR, WATER, and other engineered 
services in and for all areas of the industrial 
establishment as required for production and 
operation. This includes Lubrication, Piping Sys- 
tems, Industrial Waste Disposal, Corrosion Con- 
trol, Electrical Systems, Industrial Heat, Coal and 
Bulk Handling, Dust and Fume Control, and other 
related services of an engineering nature. 
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NUMBER 4 


Only Taylor | 
Comparators give | 


PERMANENTLY 

GUARANTEED 

COLOR 
STANDARDS | 

for Testing 

pH, Phosphate 


Simply place reagent treated sample 
in middle tube in base, move the color 





There's te Value! 


There’s no danger of mechanical 
inaccuracy when you usea Taylor 
Comparator for determining pH 
or phosphate in boiler water. .. 
because all Taylor liquid color 
standards carry an unlimited 
guarantee against fading. 


One sturdy plastic slide houses 
all color standards necessary for 
any one determination. Each 
Boiler Water Set is packed in 
light-weight, convenient carry- 
ing case with base, slides, re- 
agents and accessories. The 
utility of these sets is high, but 
their cost is low! 


SEE YOUR DEALER FOR TAYLOR SETS 


Also ask about the new Taylor Water Hard- 
ness Set that the tim i 





Write direct for your free 
copy of “Modern pl and 
Chlorine Control” if this valu- 
able reference is not already 
in your library. Gives theory 
end practice of modern boiler 
water testing, describes and 
ustrates Taylor equipment. 


W. A. TAYLOR 2% 


standard slide until colors match and... 
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Fast Crystal Clutch 


Taking a place with eddy current and 
magnetic particle types, another elec- 
trically controlled unit, a fast acting 
crystal clutch, has been developed for 
applications in high speed computers. 
Energizing elements are three bimorph 
piezo-electric crystals. A d-c voltage 
applied to the electrodes of the crystals 
causes them to bend, pressing the clutch 
output disk against the rotating input 
disk. In the experimental model, use- 
ful torque delivered by the output shaft 
was about 16.5 oz-in. at 400 v and 21 
oz-in, at 500 v within 0.2 millisecond 
after voltage was applied. 


Corrosion Protection for Pipes 


Developments by manufacturers of 
plastic coatings, working with petrole- 
um technicians on the problem of cor- 
rosion in oil well tubing, promise bet- 
ter protection in many types of equip- 
ment. Ordinary pipe and pipe coated 
with a vinyl plastic were subjected to 
a five month test in which they carried 
a daily flow of 100 bbl of oil and 
5000 bbl of iodized salt water. Prelim- 
inary results showed the ordinary pi 
to be corroded deeply while that coated 
with the plastic was unaffected 


Plastic Forming Process 


Applications of plastics are frequent- 
ly limited by possible manufacturing 
methods. Du Pont chemists have now 
made public information on dispersions 
of “Teflon” resins in water, permitting 
new methods for the polymer which 
has hitherto been limited to molding, 
extrusion and a process for coating wire 
by rolling on and sintering the powder- 
ed plastic. Among uses for aqueous dis- 
persions are casting of films and coat- 


ings for materials such as glass cloth, 
making it a substitute for mica in many 
cases. 

Preparation of homogenous, nearly 
transparent films involves four distinct 
steps: casting, drying, baking above 
327 C and cooling. Thickness of films 
cast is limited by cracking during bak- 
ing, heavier films are cast in multiple 
layers. Cooling is fast for toughness or 
slow to give better wetting for suc- 
ceeding layers. Aqueous dispersions 
may also be extruded as tapes and wire 
coatings when mixed with suitable lu- 
bricants. 


Better Gasoline 


A new refining process, said to be 
the worlds first fluid hydroformer, is 
being perfected by refinery and chemi- 
cal engineers. By the process, 55 octane 
gasolines can be converted into very 
high octane aviation gasoline. This may 
be a solution to refiners’ efforts to de- 
— methods of upgrading low octane 
products, making a wider range of 
fuels more available at lower cost 


Airless Paint Spray 


Instead of the familiar use of com- 
pressed air to break fluid paint into 
finely divided particles for spraying, a 
new method employs a spinning cone 
in an electrostatic field for atomization 
Paint is pumped at a metered rate to 
the cone rotating at high speed in an 
intense, high potential electrostatic field 
that pulls very small, charged particles 
to the work. From 200,000 to 300,000 
atomized paint particles per second 
leave the head and, under the influence 
of the ticld, 95 to 99 per cent of the 
volume is deposited. se of water 
washed walls and paint lost on them is 
eliminated. 
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UNION IRON WORKS . . . Sice/%90 


373 CASCADE STREET - ERIE, PENNA. 
BOILERS - PROCESS EQUIPMENT - FABRICATED STEEL 





SL ET 


Gives long uninterrupted operation, low Where the free moisture is evaporated—no capacity reduction 
maintenance and sustained fineness over with high moisture—where foreign materials in coal are rejected. 
i This section reduces the coal going to main pulverizing section to 

at least 








We can merely touch on the many operating advantages of the new Riley “50” 
pulverizer in a two-page ad. The Riley “50” is the most significant pulverizer 
development in the past decade. Write for the story of the Riley “50.”” It will pay 
you to thoroughly investigate the Riley “‘50”’ before purchasing coal pulverizers. 


BIiLEY 


STOKER CORPORATION, WORCESTER, MASS. 


Boston New York Phil Washingt Buffalo Pittsburgh Cleveland Detroit > 
Cincinnati Atlanta New es St. Lovis Kansas City St. Pavi Tulsa Houston 
Salt Lake City Los Angeles Portland Seattle 





BOILERS » PULVERIZERS » BURNERS + STOKERS + SUPERHEATERS + FLUE GAS SCRUBBERS 
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Sponlancously Accepted by Engineers 


Because of These Outstanding Features 


*1 No capacity reduction with increase in 
moisture. 


2 Tramp iron, iron pyrites and other foreign 
materials in coal rejected. 


*3 Pulverizing elements faced with tungsten 
carbide. 


4 Fineness sustained over years of operation. 


5 Long periods of operation without neces- 
sity of shutdowns. 


"6 Unusually high capacity per unit of space. 
*7 Minimum foundation requirements. 

*8 Ability to carry low loads. 

9 Flexibility-wide load range. 


“10 Operates without coal, with no noise and 
without wear or damage to parts. 


11 Low maintenance and power. 


*12No explosion hazard, travel of coal 
through pulverizer faster than flame 
propagation. 


*13 Quiet vibrationless operation. 

*14 Ease of lighting and regulation. 
1S High primary air temperatures. 
16 Thoroughly dependable. 

*17 Negligible cost of lubrication. 


*18 All moving parts on a single horizontal 
shaft with bearings outside of housing. 
No worms or gears. 


*19 Primary air fan integral with pulverizer 
—separate fan and motor not required. 


*No other pulverizer can approach the Riley “50” in these important characteristics. 


All of these companies have 

ordered Riley “50” Series 

pulverizers within the past year 
Public Utilities 


*MONONGAHELA Power Co. 
*Iowa Evectric Licut & Powsr Co. 
Uran Power & Licnut Co. 
*NORTHERN STATES PowER Co. 
*Tue Potomac Epson Co. 
“SUPERIOR WarTER, Licnt & Power Co. 
CENTRAL On10 Licut & Power Co. 
*Crty oF OwEnsBoro, Ky. 
City or Austin, Minn. 
*Corn Bett Power Co-OPERATIVE 
*Pusiic Service Co. or COLORADO 
Hartrorp Exectric Licnt Co. 


*These companies have never previously used Riley pulverizers. 


These contracts were 
engineered by the 
following consultants 


BEcHTEL CORPORATION 

Esasco SERVICES 

Cuas. T. Main, Inc. 

PIONEER SERVICE & ENGINEERING 
Co. 

SARGENT & LUNDY 

SANDERSON & PORTER 

Stone & WEBSTER ENGINEERING 
Corp. 

Brack & VEATCH 

UNITED ENGINEERS & 
CONSTRUCTORS 

STANLEY ENGINEERING Co. 

KENNETH R. WARRINGTON 

J. V. Epesxuty 

FRANcisco & Jacosus 

Doucias M. McBEAN 

Rosson & Woese, Inc. 


The other companies have repeatedly ordered Riley pulverizers. 


-_ | 


A survey of your Power Plant by a consulting engineer will possibly show ways of making surprisingly large savings in your pe 


ECONOMIZERS - WATER-COOLED FURNACES - 
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New equipment 
and developments 


1—200 TO 5000 HP 
TURBINE LINE 

A line of multi-stage, mechanical-drive 
turbines in ratings from 200 to 5000 hp has 
been announced by General Electric's Tur- 
bine Dept. Designated as types DP, DR, 
DRV, and DRVX, these units have been 
designed to cover a wide range of industrial 
applications, as well as for power-genera- 
tion purposes. Type DP multi-stage turbine, 
tated from 200 to 3000 hp, is designed for 


] 





{ “s 
driving pumps, compressors, fans, blowers 
and similar equipment. It is equipped with 
a hydraulic governor, which provides a 30 
per cent speed range and 6 per cent s 
tegulation. Type DR turbine, rated from 
200 to 5000 hp, is built for applications 
cequiring wider speed range, greater accuracy 
of control, and greater capacity than can 
be obtained from the Type DP turbine. 
Type DRV, rated from 200 to 5000 hp, has 
the governing characteristics of the DR 
multi-stage turbine, but whereas the DR unit 
employs a single governor controlled valve, 
the DRV utilizes automatic sectional valves 
linked to the oil relay governor. 

Casing construction on all three multi- 
stage turbines is similar. From two to ten 
stages may by used, depending on the steam 
conditions, application and efficiency. 


2—BURNER OPERATED 

WITH GAS OR OIL 
Cleaver-Brooks Co., manufacturer of 
uipment for the utilization and generation 
of heat, has solved the problem of interrupt 
able gas service with the introduction of its 
line of five “Hev-E” combination oil and 
gas burners. Advantages include a forced 
air draft system, which provides a single 
blower fan for combustion air, assuring per- 
fect control to the fire under all atmospheric 


Here are the highlights of New 
Equipment end Development items 
announced by leading manufactur- 


ers, briefed for your convenience 


See Readers Service Card Page 132 


conditions. Both gas and air are accurately 
controlled to give high CO, with the greatest 
efficiency. And both oil and gas are burned 
efficiently. The unit can be regulated to 
burn the proper amount of gas or oil for the 
requirements of the particluar installation 
Low-fire start is accomplished with either 
gas or oil. Most modern electronic con- 
trols are used to guarantee that the main 
gas valve cannot be opened unless a pilot 
flame is established. Models range — 
720,000 to 8,700,000 Btu when burning gas 


3—ARC DRIVE CONTROL 
FOR RECTIFIER WELDERS 


An arc drive control to produce elec- 
trical transient characteristics desirable for 
certain welding operations now is avail- 
able on Type RA selenium rectifier welders, 
manufactured by Westinghouse Electric 


Corp. The operator can adjust the arc charac- 
teristic of the welder to suit a particular job 
Device operates automatically and instanta- 
neously to provide an extra surge of weld 
ing current at the moment the arc becomes 
shorted, either by contact between the elec- 
trode and the work or by a globule of molten 
metal bridging the arc gap. This extra surge 
of current helps clear the arc path and pre 
vents arc Outage or sticking of the electrode 
Violent and prolonged overshoots and under- 
shoots of welding current, characteristic of 
rotating types of welding generators, are 
eliminated. 


4—STEEL INSERTS 
STRENGTHEN THREADS 


Stainless steel helical-wound wire thread- 
inserts are installed in tapped holes of In 
gersoll-Rand’s “Impactool” that is widely 
used for nut running, drilling, stud driving 
and masonry drilling. Steel bolts are used 
to join the housing sections. If these bolts 
were screwed directly into the tapped alumi 
num holes, seizing and galling might occur 


during assembly. Furthermore, threads would 
be subject to damage by tool vibration during 
operation, and the soft threads in the hous 
ing would wear when the tool is dis-as- 


sembled periodically for maintenance and 
repair. Installation of the stainless stee! 
Heli-Coil “liners” provides strong perma- 
nent threads, which eliminate seizing, galling 
and wear 


5—LIGHTWEIGHT GUN 
SPRAYS MANY FINISHES 
The Binks Mfg. Co. has developed a new 
type of lightweight spray gun known as 
Binks Model 29 spray gun. The gun has an 
aluminum body casting, a cartridge-type air 


valve, a brass and steel material passage 
and large air passages. It can used to 
spray lacquers, synthetic enamels, paints and 
all other finishes and coatings of light or 
medium viscosity. It is recommended for 
production-line, touch-up or maintenance 
painting 


6—HIGH TEMPERATURE 
WIRE INSULATION 

Johns-Manville is now offering “Quin 
terra Type 3°, an asbestos-base, silicone- 
treated, high temperature electrical insu- 
lation for service at a temperature of 180 C 
Silicone-treated it is used for both inter- 
layer and wite wrapping insulation and is 
adaptable to a wide range of electrical de- 
vices including air cooled, inert gas and 
silicone filled transformers. Some of the 
advantages are savings on materials, a greater 


( Continued on page 12 ) 
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AGNIFIED fifty times, the calcium carbonate scale 


in the photo above might easily be mistaken for a DO YOU RECEIVE 


frosted window pane. It was formed at 250 p.s.i. in one 

of the Nalco Laboratories’ test boilers as a part of the “Melee ABSTRACTS’? 

continuing Nalco research program, aimed at keeping such 

scales out of your power plant equipment. “Nalco ABSTRACTS” is @ quarterly 
publication containing abstracts of 

Whether your feedwater and plant conditions produce general and technicel articles of 


this type of scale —or any of hundreds of others — your inserest co power giege onginnan. @ 
leo R —_——' 0 echetien Gee cienines you, like most of us, find too little 
Nalco epresentative has the proved solution for eliminat- time to read, “Nake ABSTRACTS” con 


ing scale or corrosion from raw water inlet to and through be of real help in keeping you up-to- 
condensate return lines . . . permanently . . . economically. date on current developments. Your 
Check with him today — or write direct for fast action on Ge Se eee 


your water treatment problems. 


NATIONAL ALUMINATE CORPORATION 
6218 W. 66th Place ° Chicago 38, Illinois 


Canadian inquiries should be addressed to 
Alchem Limited, Burlington, Ontario 





SYSTEM...Serving Industry through Practical Applied Science 
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New equipment 
and developments 


( Continued from page 10 ) 





factor of safety and the opportunity for more 
compact design. A dielectric strength of at 
least 350 is maintained under continuous 
exposure to Class H maximum temperature 
of 180 C Furthermore, this dielectric 
strength remains practically constant even 
under continuously high humidity because 


of high moisture resistance. Supplied in the 
form of sheets, rolls and tapes. Widths can 
vary from 1/4 to 36 in. and will be factory 
cut to specifications. Available thicknesses 
are from 3 to 9 mils. This insulation may 
be used alone, or it may be successfully 
combined with other dielectric materials such 
as mica or glass cloth 


7—UNIT PROVIDES 
CLEAN, DRY AIR 


The Model B Condensifilter, a device 
that removes water, oil, ;sludge and other 
foreign materials from compressed air, is 
1 development of Hankison Corp. It com 
bines into a single unit a dehydrating serv 
ice, mechanical filter and a self-purging 
trap. The unit provides dry, clean compress- 
ed air for operating instruments. Measur 
ing 15 in. high by 9 in. in dia., it has a ca 
pacity of 30 cfm at 100 psi. In operation 
air is admitted through the side, directed 
through the condensing section where it is 
lehydrated, and then passed through the 


mechanical filter. Total drop in pressure 
is less than 2 psi at 100 psi working pres- 
sure, The condensing unit is composed of 
a series of copper coils through which cold 
water flows. The filtering unit is made of 
five hexagonal filter chambers in parallel, 
each chamber wrapped with seven layers of 
Canton flannel. Easily removed, it provides 
over four sq ft of filtering area and re 
moves pieces as small as 1.0 to 2.0 microns 


8—M-G SET CONVERTS 
TO HIGH CYCLE 


Used to convert 60 cycle current to 180 
and 360 cycle frequencies is a new mono- 
coil high frequency motor generator set 
built by Electric Machinery Mfg. Co, This 
equipment finds its greatest use in plants 
using high-cycle automatic electric hand 


tools such as grinders and buffers. The sets 
are self exciting and have built-in voltage 
regulation that automatically compensates 
for fluctuations in voltage to the load. The 
unit shown is 6 kw, 360 cycles, 3600 rpm, 
with other ratings and speeds available 





Additional information on new 
equipment and development 
items is available. Use card in- 
serted between pages 132 & 133 





9—THERMOSTAT CONTROLS 
PLASTIC COATED 


Bases for ““Klixon” Thermo-Snap controls 
are being molded of G-E mycalex by the 
Plastics Dept of General Electric's Chemi 
cal Div. to assure satisfactory performance 
in a variety of applications requiring non- 
adjustable temperature controls. “Klixon 
controls are manufactured by the Spencer 
Thermostat Co. G-E mycalex, a stone-like 


insulating material composed of a special 
glass and powdered mica, was specified for 
the thermostat base because of its high- 
temperature resistance (up to 700 F) and 
high dielectric strength. By utilizing re- 
cently-perfected transfer molding techniques, 
metal inserts are molded in and the high- 


dimensional stability of G-E mycalex facili- 
tates precision assembly of male contact 
points after molding. Recommended for ap- 
plications that expose a thermostat to dirt, 
dust, lint, oil and high temperatures 


10—MACHINISTS' VISE 
HAS SAFETY VALVE 


A 4 in. jaw fast-operating hydraulic ma- 
chinists’ vise is announced by the Columbi- 
an Vise & Mfg. Co. Known as No. 1004, 
the vise is substantially heavier than previ- 
ous models and possesses higher and wider 
jaws. Maximum hydraulic pressure is 7000 
psi and maximum jaw pressure is 4000 psi. 


A safety valve protects against overloading 
Vise closing speed is 7/8 in. per pump 
stroke, and full vise opening can be accom- 
plished in 3 sec. The vise is controlled by 
2 foot pedals, one for power and the other 
for release. Stop control is adjustable so 
that any production work is gripped and 
held with a single power stroke 


11—ALL-PURPOSE 
LUBRICANTS 


An all-purpose lubricant of the Bentone 
type, known as “Hood Multiplex Lubricant”, 
has been developed and placed on the market 
by Hood Multiplex Co., manufacturers of a 
complete line of oils and greases for in 
dustrial use. Produced in grades from No. 
00 to No. 3, the lubricants are made with 
a bodying agent that gives complete stability 
under all service and storage conditions 
They have no melting point and retain their 
lubricity and adhesive characteristics under 
all temperature conditions normally encount- 
ered. While insoluble in water, they will 
absorb moisture when in service without 
losing their adhesive or lubricating quali- 
ties; therefore, they are recommended for 
use wherever water or moisture is a problem. 

Hood Multiplex lubricants contain no 
metallic soaps or fatty acids and are plastic 
or pumpable at temperatures from -20 to 


( Continued on page 16 ) 
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mem bonngerion 


When tube movement relative to the boiler walls 

a not her rea son exceeds the amount that can be compensated for 

by supporting the blower head on springs, the 

Flexible Element Connection is used. It will take 

care of such extreme cases where movements os 
great as 2/2” are encountered. 





The Diamond Flexible Element Connection makes 
the element freely self-adjusting for movement of 
the boiler tubes—it is entirely independent of the 
head and the outside piping. The head is rigidly 


bolted to the wall box while the element moves 
freely with the tube bank. Coupling assembly de- 
sign prevents lateral shifting of the element to the 


point of nozzle misalignment. 

Individual G9B units can be made automatic any 
time after installation by simply adding a drive to 
existing equipment. Then, all blowers on the boiler 
can be made automatic sequential in operation by 
addition of a control panel. Write for Catalog No. 
1014 for further information. 3703 

DIAMOND POWER SPECIALTY 
CORPORATION 
Lancaster, Ohio 
DIAMOND SPECIALTY LIMITED + Windsor, Ontorio 


gre 
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Adjustable Pressure Control . . . easily adjusted to reduce 
pressure to correct blowing needs. 


Poppet Type Valve . . . proved the best type of unlubricated 
valve for difficult conditions. 


Pe Tiles ebee Oparction—Chocivetee ond Counter 
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PROBLEM: 


LOAD GROWTH 





It’s your problem if you're keeping up 
with today’s industrial expansion. 

And when new production machin- 
ery adds load upon load to your electrical 
system, your planning naturally includes 
installation of a unit substation system. 


In choosing that system you must con- 
sider not only immediate demand, but 
also future expansion. The system must 
be designed and engineered to meet your 
specific requirements, flexible enough to 
be expanded for future needs. 


THE ANSWER: I=-T-E UNIT SUBSTATIONS! 


I-T-E Catalog 9000 describes all types of 
secondary unit substation equipment, offers 
concise, easy-to-use information on selection 
of distribution systems and equipment. One 
page alone, on cost comparison of basic power 
distribution systems, may save you weeks of 


investigation and reduce initial invest- 
ment. Send for Catalog 9000. I-T-E Circuit 
Breaker Company, 19th and Hamilton Sts., 
Philadelphia 30, Pa. Subsidiaries: Railway 
and Industrial Engineering Co., Greensburg, 
Pa.; Eastern Power Devices, Ltd., Toronto. 
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15 F depending upon the grade. They 
have been tested successfully on both plain 
and anti-friction bearings under all tempera- 
ture conditions and are recommended as a 
lubricant for industrial equipment of all 
kinds, water pumps, universals, and wheel 
bearings 


12——FiILTER HANDLES 
HIGH PRESSURES 


The Hilliard Corp. is producing Hilco 
high pressure oil filters for applications 
with pressures up to 1500 psi. Typical uses 
are filtering of lube and sealing oil on 
centrifugal gas compressors and oil pumps 


; 
' 


on pipe lines. The oil is forced through 
a filter cartridge made of either fuller’s 
earth or cellulose. Filters are available in 
capacities from 1 gpm to practically any 
flow required 


13—-DELAYED ACTION 
RESET TIME RELAY 


A. W. Haydon Co. has just entered into 
production on a delayed reset time delay re- 
lay that incorporates the time proven basic 
6400 series d-c and 11400 series a-c time 
delay relay. It makes possible a delayed 
reset proportional to the time delay and a 
circuit reclosure time proportional to the 
length of current interruption. Reset is 
accurately controlled by an escapement 
mechanism, which adds approximately 3/4 
in. to the length of the standard Haydon 
time delay relay. Ideally suited for applica- 
tion as a vacuum tube protective system. It 
assures the desired delay in feeding high 
voltage to the plate circuit, holding back 


16 


the load until the cathodes have reached 
proper temperature. To provide safety in 
the event of a power interruption it opens 
the circuit. Oftentimes a power interrup- 
tion is of short duration. In such instances 
it is not desirable that the full time interval 
be required before reclosure of the circuit 


EEE —— 


Additional information on new 
equipment and development 
items is available. Use card in- 
serted between pages 132 & 133 


nn 


14—PAPER WRAPPER 
PREVENTS RUST 

Development of a heavy-duty packaging 
paper, treated with a volatile type rust in- 
hibitor, is announced by the Nox-Rust 
Chemical Corp. This product was developed 
for protection of heavy machinery and bulky 
metal parts during storage and shipping. 
Called Vapor Wrapper and identified as 
Nox-Rust No. 12 Glas-Kraft grade, it is 


tough, resilient and tear-resistant. It is made 
of two high-strength kraft sheets, cemented 
together and reinforced with spun glass 
fibers. The inner ply of kraft paper is im- 
pregnated with Callex, a volatile rust-in- 
hibitor chemical. When a metal product is 
wrapped or shrouded with the wrapper a 
vapor is released that prevents rust from 
forming. This product is also moisture and 
water repellent. 


15—SEALER HOLDS UNDER 
PRESSURE HEAT 


A compound for sealing gaskets and 
threaded joints of all types is announced by 
the Chicago Gasket Co. Called Graycote, it 
is composed of six basic ingredients, base of 
which is a spongy, metallic pigment locked 
in an insoluble vehicle. Retention in the 
non-drying vehicle keeps the compound 
soft, creating a permanent seal but allowing 
units to be easily disassembled after long 
periods of time even under high tempera- 
ture conditions, It also lubricates threads to 
reduce wrench torque and allows additional 
takeup. This product is recommended by 
the maker for all oil, water, steam, gaseous 
fuel and refrigerant applications and is 


claimed ideal for sealing gasoline, distil- 
lates, LP gases and jet engine fuel. It may 
be used for sealing purposes in hydraulic 
units handling pressures up to 5000 psi 


16——THREE-WAY VALVE 
HAS INTERNAL PISTON 


A new three-way pilot controlled valve 
for controlling automatically the alternate 
application and exhaustion of pressure to 
and from equipment has been developed by 
Automatic Switch Co. The operating char- 


acteristic of this internal piston operated, 
packless valve is such that when the sole- 
noid is energized, the exhaust port is closed, 
and the pressure is applied to the delivery 
port. When the solenoid is deenergized, 
pressure supply is cut off and the delivery 
port is connected to the exhaust. Under 
controlled timing, the cycles are repeated. 

These valves are suitable for handling 
air, gas, oil or any other non-corrosive fluid 
at temperatures not exceeding 180F. Pipe 
sizes are 1, 1-1/4, 1-14 and 2 in., each with 
designs suitable for 125 and 250 psi oper- 
ating pressures. Standard solenoids are 115 
or 230 v a-c or d-c and for 25, 30, 50 or 60 
cycles, with other ratings available when 


required 


17—VARIABLE DRIVE 
CONTROLS COAL FEED 


Accurate adjustment of the coal-feeding 
rate to the exact load demand is being 
achieved by Iron Fireman Mfg. Co. through 
its infinitely variable transmission on two 


of its coal flow stoker series. An exclusive 
feature with its CF series coal flow stokers 
and PCF series Poweram coal flow stokers, 
the variable drive is particularly suited for 
use with modulating-type combustion con- 


( Continued on page 20 ) 


INDUSTRY AND POWER * October, 1951 








.. here's the { 


on how the distinctively 
can cut your high pressu 





A three-inch, nine- 
stage HMTA pump, 
with section of the cas- 
ing cut away to show 
the rotor assembly in- 
stalled. 





@ When it comes to superior performance 

and economy, it’s the construction 

of a pump that counts. 

That’s why the modern features 

of the Ingersoll-Rand 

Class HMTA pump 

mean so much to you 

in terms of long-range savings. eu ae peg 


SIMPLE, UNIT-TYPE ROTOR ASSEMBLY. Impellers, renewable 
wearing rings and stationary channel rings, containing the mul- 
tiple volute fluid passages, make up the compact rotor assembly. 
Interstage sealing rings, compressed between the casing and 
channel rings, give a positive, metal-to-metal seal between succes- 
sive stages. All rotor assembly elements are perfectly matched 
and self-aligning. tinctively new multi-stage pumps, 
HIGH SUSTAINED EFFICIENCY. Multiple volute design, in-line write for your copy of Catalog 
staging and positive, interstage sealing contribute to the high 7233. Or ask your nearest Inger- 
efficiency of these units. And practical running clearances—pro- soll-Rand branch office to give 
portioned for mi wear in this efficiency over years you the complete HMTA story. 
of service. 

RUGGED CONSTRUCTION. The high-strength, symmetrical 

casing, is free from crossovers or cast volute passages. Complete 

radial and axial balance assures trouble-free operation over the 

complete range of pressures and capacities. 

COMPACT, ACCESSIBLE DESIGN. The entire rotor assembly 

can be removed from or installed as a unit in the horizontally- 

split, smooth bore casing—without disturbing the piping. And the 

balancing drum, which is the only high p kd: in 

the pump, can be inspected without opening the casing. 


Ingersoll-Rand Class HMTA 
pumps are available in capacities 
to 1600 gpm and pressures to ap- 
proximately 1400 psi. For com- 
plete information on these dis- 











COMPRESSORS © ROCK DRILLS 
AIR TOOLS © CONDENSERS 


Ingersoll-Rand ee 
CENTRIFUGAL PUMPS 





Pump Divisi 
ns lentes New York 4, N. ¥. 
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ONE VU 
LEADS TO 
ANOTHER 


a 


When VU Boilers were first put on the market, all of 
them, quite naturally, had to be sold. Now a very sub- 
stantial percentage are bought. Bought by companies 
that know by their own first-hand experience what they 
can expect in day-in and day-out performance—for 
example: 


A paper company some years ago, in urgent need of 

more capacity, purchased a VU Unit. It went on the 

line, and—under wartime demand—stayed there for 432 

days without a shutdown. What do you think they 

bought when next in the market in 1946? That’s right 
.. another VU (much bigger than the first ). 


An automobile company installed its first VU Units 
(2) in 1947. Two more were ordered for another of 
its plants in 1948; then three more units for a third 


plant in 1949 and two more for still another plant in 
1950. 


A refinery ordered its first VU Unit in 1937. In 1941 
another was installed and still another in 1950. For 
another of its plants two units were ordered in 1942 
and a third in 1947. 


An electric utility company installed its first VU 
Unit in 1941. Two more units were ordered for another 
of its plants in 1947, a unit for a third plant in 1946 
and still another for a fourth station in 1949. 


* x a 


And so it goes — in all sections of the country — and 
abroad — industry after industry ordering and reorder- 
ing VU Boilers. There must be a reason—and there is. 
The VU’s advanced design, rugged construction and 
consistent reliability have become a service-proved 
answer to lower steam costs. You can choose VU with 
confidence based on the experience of companies in 
your industry, in your area. B-485 


COMBUSTION ENGINEERING 


ALL TYPES OF BOILERS, FURNACES, PULVERIZED FUEL SYSTEMS AND STOKERS; ALSO SUPERHEATERS, ECONOMIZERS AND AIR HEATERS 
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VU-10 Unit fired with C-E Spreader Stoker (dumping VU-SO Unit fired with C-E Spreader Stoker (continuous 
grate type). VU-10 Boilers range in capacity from 10,000 discharge type); auxiliary gos and oil burners in upper 
to 60,000 Ib of steam per hr. May also be fired by under front wall. Capacity of unit shown is 90,000 Ib steam per 
feed or chain grate stokers, or by oil or gos. hr; operating pressure—650 psi; steam temperature—825F 





VU-50 Unit fired with natural gas or oil. Design provides VU-50 Unit fired with pulverized coal using C-E Raymond 
for future pulverized coal firing. Capacity of unit shown Bow! Mills. The capacity of unit shown is 150,000 Ib of 
is 350,000 ib of steam per hr; operating press.—920 psi; steam per hr; operating pressure—600 psi; steam tempero 
steam temp.—905F. ture—700F 


— SUPERHEATER, INC. 


200 MADISON AVENUE, NEW YORK 


’ 
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NIAGARA MOHAWK POWER CORPORATION 


Dunkirk Station...and a duplicate Albany Plant 


At the new Dunkirk Steam Station of Niagara Mohawk Power Corpora- 
tion, two reheat steam generators of 670,000 lb. per hour capacity are 
pulverized fuel-fired. Dust collection for this station is handled by Aerotec, 
Design 3 RAS Collectors, and a duplicate system is under construction for 
the new Albany Steam Plant... making a total of eleven Niagara 
Mohawk boilers to be equipped with Aerotec Dust Collectors. 

The collectors for Dunkirk and Albany consist of 84 “Unit Building 
Block” elements completely assembled at the factory for easy erection 
in the field. The small diameter tubes, of permanent molded aluminum 
construction, have proved their extremely high collection efficiency and 
long life on hundreds of installations. Their light weight cuts steel require- 
ments for supporting structure, and makes possible roof installations with a 
minimum of reinforcement. The light weight tubes also reduce erection costs. 

Aerotec efficiencies meet or exceed the requirements of most dust 
ordinances today. Evenly spaced tube outlets provide excellent inlet flow 
conditions for an AEROTEC electrical secondary—should future ordi- 
nances require still higher efficiencies. 


Write for the new Design 3 RAS Catalog No. 601. 


Project and Soles Engineers 


THE THERMIX CORPORATION 
GREENWICH, CONNECTICUT 
( Offices in 28 Principal Cities ) 


Canadion Affiliates: T. C. CHOWN, LTD. 
3440 St. Catherine St., W., Montreal 25, Quebec + 50 Abell St., Toronto 3, Ontario 


THE AEROTEC CORPORATION 


GREENWICH, CONNECTICUT 


Manufacturers of mechanical dust collectors, electrical precipitators, air cleaners, 
industrial integral dust collectors, gas-oil scrubbers and dust reclaiming equipment. 
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trols. Infinite speed range is provided by a 
simple, durable mechanism. The unit is 
mounted above the conveyer worm provid- 
ing easy servicing and reducing the possi- 
bility of damage resulting from flooded pits 
and boiler rooms. 


—————aE 


Additional information on new 
equipment and development 
items is available. Use card in- 
serted between pages 132 & 133 


Re 


18—AIR HAMMER 
OPERATES AT 120 PSI 


The Pneumatic Tool Div. of Salsbury 
Corp., announce the availability of their 
Model G-200 air hammer, a light hand tool 
weighing just slightly over 2 lb, but so de- 
signed that it will perform medium-heavy 
duty work in general shop and maintenance 


operation. Working at 120 psi this hammer 
strikes up to 6000 blows per min, with maxi- 
mum force, or may be metered to any lower 
speed or striking power by means of a simple 
finger trigger action. An outstanding safety 
feature is the patented 3-point ballbearing 
chuck, which locks tools in working position 
and eliminates hazard of tool ejection. Driv- 
ing piston constitutes the only moving part. 


19——RELIEF VALVE 
ACCURATE AT 2 PSI 


Andrews-Alderfer Processing Co., Inc. 
announced the availability of type A-120 
relief valve that features positive, accurate 
control on 2 psi air pressure and large vol- 
ume exhaust at 3 psi. Recommended for 


applications in which accurate pressure con- 
trol of air or gases is vital, the valve is only 
. 1/8 in. high and 7-3/8 in. in over-all 

diameter. Working parts are mounted in 
a flexible rubber base and are fully protect- 
ed by a steel cap and rubber shield. Compo- 
nents are fabricated from stainless steel and 
natural or solvent-resistant neoprene rubber 


( Continued on page 22 ) 
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BETTER jane 
BUILT-IN 


SUPERIOR’S INDUCED DRAFT 





STEAM GENERATORS 


uperior ombustion ndustries, inc. 
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stocks. It can be attached to either flexible 
or rigid surfaces. Attachment to flexible 
surfaces is accomplished by cementing valve 
base to the unit it will control. For mechani- 
cal mounting, the valve is supplied with 
bolt holes in the base according to customers’ 
specifications. 


20—HUMIDITY INDICATOR 
EASILY READ 


The Airguide direct-reading hygrometer, 
which is being used extensively by the U. S. 
Armed Services, is now available for general 
use, The manufacturers, Fee and Stemwedel, 
Inc., claim that this instrument provides the 
simplest means yet devised for keeping con- 


| stant and accurate check on relative humidity 


Easy to read as a Clock and reasonable in 
price, this addition to the popular Airguide 
weather instrument line should win wide 
acceptance with many types of manufactur- 
ers, storage houses, testing laboratories, and 
other commercial concerns where the main- 
tenance of constant humidity conditions is 
essential to operating efficiency and health- 
ful and comfortable working conditions. 


21—ENCLOSED MOTOR IS 
EXPLOSION PROOF 


A ten-feature totally enclosed motor for 
explosion-proof requirements has been de- 
veloped by U. S. Electrical Motors, Inc. 
Made in capacities from 3 to 75 hp, this 
motor, types SE and SES, carries the Under- 
writers’ label in Class 1, Group D, for 
highly inflammable gases and volatile liq- 


uids, and in Class II, Groups F and G, for 
combustible dusts. Other types SD and SS, 
without label, for non-explosion-proof serv- 
ices are also available. Being completely 
sealed, this motor gives protection against 
external hazards and prevents intrusion of 
deleterious substances. 


22—ELECTRIC IMMERSION 
HEATING ELEMENT 


Syntron Co. announces the manufacture 
of a very flat, sheathed electric heating ele- 
ment, for industrial heating for immersion 
in liquids. It provides flat surfaces for 
contact heating and a thin section for con- 
vection and air flow. The device is readily 
bent and formed and is resistant to moisture 
and vibration. Flat surfaces, 5/32 in. thick, 
promote efficient radiation effects. They can 


be supplied with self-regulating character- 
istics where wattage will vary inversely 
with heater tempeiature. Copper and steel 
are standard sheath materials although other 
alloys or plating and various coatings can 
be supplied. A variety of terminals are 
available or the heaters may be brazed or 
welded into various fittings or provided 
with holddown straps or a #. 


I 


Additional information on new 
equipment and development 
items is available. Use card in- 
serted between pages 132 & 133 
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23—NON-SLIP FLOOR 
PREVENTS ACCIDENTS 


Fera-Mat, a non-slip long-life floor cover- 
ing designed to prevent serious slipping 
accidents has been introduced by American 
Abrasive Metals Co. This product provides 
a non-slip walking surface composed of 
durable mineral granules, which are resin- 
bonded to a heavy duty weatherproof cloth 
backing. Available in cleats measuring 6 
x 24 in. or in rolls measuring 6 in. wide 
by 96 ft long. Rolls come only in black, 
but cleats are made in black, red and green. 
Supplied with a protective liner on the 
underside, which is peeled off at the time 
of installation, the new non-slip floor cover- 
ing has a pressure sensitive adhesive, which 
makes it adhere firmly to any clean, dry and 
smooth surface. 

For industrial applications, the new non- 
slip product helps to eliminate costly “lost- 
time” accidents. Being non-tigid, the floor 
covering permits reasonably heavy loads to 
pass over it without damage. Increased 
traction cuts down lost motion and fatigue 
and increases worker's productivity. Mainte- 
nance is simple since dirt can be brushed 
out. Recommended for steps, ramps, plat- 
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forms, factory floors, walkways, catwalks, 
washrooms, cafeterias, docks, warehouses, 
running boards, storerooms, step-ladders, 
entrances, decks, passageways, exits, pro- 
duction lines, slippery surfaces, aisles, stor- 
age tanks, fire escapes, flat steel plates and 
corridors. 


24—DEMINERALIZER 
PURIFIES WATER 


The Penfield Mfg. Co. has announced 
the availability of a Mono-Bed demineraliz- 
ing unit operating on an effective deioniz- 
ing technique. Cation and exceptionally 
strong base anion exchangers are intimate- 


ly mixed in a single unit tank, thus provid- 
ing in one container the equivalent of a 
large number of multiple bed systems. Raw 
water passes through this column only 
once. These units are suitable for a large 
number of industrial operations, wherever 
completely mineral-free water is required 
Models are available ranging from a few 
gph to 5000 gph and up. 


25—HYDRAULIC VALVE 
ENDS SPOOL-STICKING 


To overcome the problem of spool-stick- 
ing common to four-way solenoid valves in 
high pressure hydraulic circuits used for 
long cycling operations, Denison Engi 
neering Co. has developed a pilot operated 


valve that utilizes system pressure to move 
the spool. Solenoids are used only to oper- 
ate small internal pilot valves. Spool ac- 
tion is said to be smooth, quick and posi- 
tive under all operative qnittiens to 5000 
psi, the valve being designed so that the 
spool always moves at the same rate of 
speed ev of operating pressures. 
Available in 3/4 and 1-1/2 in. sizes, in both 
single- and double-solenoid types, with pro- 
vision for either external or internal pilot 
connections. Eight types of spools provide 
for eight different porting combinations, 


( Continued on page 136 ) 
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incipal cities” 
*with Grinnell jobbers in practically 
every city 


30 GRINNELL WAREHOUSES 
AND SALES OFFICES | 


provide the products, facilities and experience “whenever piping is involved’ 


Executive Offices 
Providence 1, R. 1., 260 West Exchange St. 


GRINNELL COMPANY, INC. 


Sales Offices and Warehouses 


ATLANTA 2, GA., 240 North Highland Avenue, N. E. 
BUFFALO 6, N. Y., 1374 Clinton Street 
CHARLOTTE 1, N. C., 1431 West Morehead Street 
CHICAGO 39, ILL., 4425 South Western Avenue 
CLEVELAND 3, OHIO, 1294 East 55th Street 
CRANSTON 7, R. 1., 1341 Elmwood Avenue 
HOUSTON 1, TEXAS, 1121 Rothwell Street 
KANSAS CITY 16, MO., 2316 Burlington Avenue 
MILWAUKEE 3, WIS., 1819 West St. Poul Avenue 
MINNEAPOLIS 15, MINN., 240 Pork Avenue 

NEW YORK 17, N.Y., 347 Madison Avenue (office only) 
PHILADELPHIA 34, PA., Erie Avenve and D Street 
ST. LOUIS 10, MO., 1615 South Kingshighway 

ST. PAUL 2, MINN., 194 West Fourth Street 


GRINNELL COMPANY OF THE PACIFIC 


Sales Offices and Warehouses 


BILLINGS, MONT., 13 North Twenty-third Street 
DENVER 2, COLO., 2175 Fifteenth Street 

FRESNO 1, CALIF., 3081 Hamilton Avenve 

LONG BEACH 10, CALIF., 1360 West Pacific Coast H'way 
LOS ANGELES 13, CALIF., 520 Mateo Street 
CAKLAND (Emeryville) CALIF., 6121 Hollis Street 
POCATELLO, IDAHO, 650 South First Street 
PORTLAND 12, ORE., 3240 Northwest 29th Street 
SACRAMENTO 14, CALIF , 615 Seventh Street 

SAN FRANCISCO 7, CALIF., 60! Brannan Street 
SANTA BARBARA, CALIF., 305-313 East Holey Street 
SEATTLE 1, WASH., 3101 Elliott Avenue 

SPOKANE 15, WASH., East 909 Sprague Avenve 


GRINNELL COMPANY OF CANADA, LTD. 


Sales Offices and Warehouses 


MONTREAL 15, QUE., 700 Beaumont Avenve 
TORONTO 9, ONT., 2440 Dundas Street West 
VANCOUVER, B. C., 1150 Raymur Avenue 





Grinnell Warehouses have been 
opened in these cities 
in the last five years 


SANTA BARBARA 


Also new buildings at Oakland, St. Lovis and Vancouver 


GRINNELL 


WHENEVER PIPING IS INVOLVED 


pipe and tube fittings * welding fittings * engineered pipe hangers and supports * Thermolier unit heaters * volves 
Grinnell-Saunders diaphragm valves * pipe * prefabricated piping * plumbing and heating specialties * water works supplies 
industrial supplies * Grinnell automatic sprinkler fire protection systems * Amco humidification ond cooling systems 
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New bulletins 
and catalogs 


BOILERS, AUXILIARIES, ACCESSORIES 


200—Packaged Steam Generators. En- 
gineers concerned with providing heat, 
power or hot water may find it helpful 
to study the installation, operating and 
other advantages offered by “steam in 
a package”. Bulletin 1D51-115, 12 pages, 
presents facts on self-contained steam 
generator of three pass, forced down 
draft, horizontal fire tube design. Op- 
erating features are pictured and de- 
scribed, and information on sizes and 
fuels is given. Photos illustrate case 
histories showing actual dollar savings 
Specifications and ratings table in- 

‘luded. York-Shipley, Inc 


201 — De-Scalers. Electronolytic de- 
scalers for all type of high and low 
pressure steam boilers are described in 
4-page bulletin. Explains advantages 
and shows how to install the units. 
Tables give information on life expect- 
ancy of the units along with data on 
number of de-scalers required for spe- 
cific horse power ratings. Butler En- 
gineering Co 


202—Silica Cement. Descriptive infor- 
mation on silica cem:nt for use in lay- 
ing silica refractories is contained in 
4-page bulletin. Includes photographs 
showing results of comparison tests. 
Among properties illustrated are com- 
parative effects of heat treatment, re- 
fractories, trowelling and settling. Har 
bison-Walker Refractories Co 


203—Finishing-Insulating Cement. 1[I- 
lustrated folder describes finishing ce- 
ment that insulates. Shows economical 
advantages and gives characteristics of 
the material. Includes thermal conduc- 
tivity chart. Baldwin-Hill Co 


204—Refractories. Technical informa- 
tion of a basic nature on line of re 
fractory products is given in 20-page 
booklet 5120. Supplemented with charts, 
tables and illustrations that make it 
valuable aid in selecting proper refrac- 
tory. Refractories Div., The Carbo- 
rundum Co 


205 — Industrial Insulation. Cements, 
flats, fills, pipe coverings, protective 
coatings and anti-condensation com- 
pounds are covered in 22-page bulletin 
A91. Characteristics of each type along 
with application data are given. Con- 
tains seven pages of engineering data 
including charts on recommended 
thickness, heat losses, and formulas for 
calculating heat savings along with 
many reference tables. The Eagle- 
Picher Co 


206—Fuel Oil Additive. Concentrated 


26 


You'll want to check these new bulletins 
and catalogs carefully as they have been 
screened by our editors to make sure they 
contain new information of value to you. 


| See Reader Service Card Page 132 


chemical liquid added to fuel oil m 
tank is described in 4-page folder. Said 
to remove soot and carbon scale and 
aid in keeping burner nozzle and oil 
svstem clean. Tells advantages and 
gives directions on the use of the prod 
uct. Lubaid Co. 


207—Forced Draft Fans. Bulletin 300 
8 pages, describes design features of 
forced draft fans. Illustrates various 
types of fan-wheels, designed with 
backward curved blades. Various types 
of housing are also shown. Prat-Dan 
iel Corp 


PRIME MOVERS: DIESELS, TURBINES 
COMPRESSORS 


208—Diesel Engines. Comprehensive 
bulletin illustrates and describes type 
FV diesel engines. Gives complete en- 
gineering data, specifications and power 
ratings. Lists such applications as lo 
comotive service, draglines and elec 
_ power generation. Available in 6 

12 and 16 cylinder types. The Cooper 
Be ssemer Corp 


209—Asbestos & Fibre Sheet Packings. 
8-page bulletin features complete line 
of asbestos and fibre sheet packings 
Gives complete description and illustra 
tions of each type packing, together 
with full service recommendations, 
standard sheet sizes, and weights and 
thicknesses in which each type shect 
is available. Raybestos-Manhattan, Inc.. 
Packing Div. 


210—Diesel Oil Additive. Folder tells 
what this solvent is and what it does 
to aid in efficient engine performance 
Includes directions and proportions for 
applying. Lubaid Co 


211—Turbine Oil Maintenance. Bulle- 
tin 832P, 12 pages, describes and illus- 
trates dry-tyne oil maintenance meth- 
ods for turbine bearings. Importance 
of continuous oil maintenance, and fac- 
tors which cause turbine oil deteriora- 
tion are fully explained by charts, dia- 
grams and phantom views. Various 
types of turbine oil maintenance sys- 
tems are shown with their capacities 
and dimensions. Also covers system 
for maintaining insulating oil dielectric 
in transformers, circuit breakers and 
switches. Bowser, Inc. 


HEAT EXCHANGERS 


212—Heat Exchangers. Equipment for 
distribution and utilization of steam, 
gas and liquid is briefly described in 
illustrated folder 349. Refers to specific 
bulletin for more detailed information. 


Eight types of expansion joints, four 
heat exchangers and several types of 
meters and strainers are shown. Also 
pictures and describes various acces- 
sories for pipe lines. American District 
Steam Co. 


WATER AND LIQUID TREATMENT 


213—Ion Exchange Material. Strongly 
basic anion exchanger is presented in 
16-page bulletin 57. Includes complete 
data on physical characteristics, ex- 
change capacity and regeneration tech- 
nique. Tables and graphs along with 
discussions exnl_in performance under 
various operating conditions. National 
\luminate Corp. 


214—Ion Exchange Material. Styrene 
type cation exchanger is covered in 28- 
page bulletin 58. Contains complete 
discussion, supplemented with tables 
and graphs. Physical characteristics, ex- 
change capacity and regeneration tech- 
nique given. National Aluminate Corp 


215S—Ion Exchange Material. Bulletin 
39, 6-paves, gives complete information 
on synthetic gel type zeolite for cation 
exchange. Technical discussion along 
with tables and ~raphs show perform- 
ance. Characteristics, capacity and re- 
generation technique are explained 
National Aluminate Corp 


216—Return Line Corrosion Control 
Bulletin 5013, 4 pages, covers causes 
of return line corrosion and recom- 
mends and explains corrective treat- 
ments. Includes information on clear 
amine type liquid which dissolves in 
the condensate, and reacts with carbon 
dioxide preventing carbonic acid, and 
filming-type amine which forms con- 
tinuous film in return lines, coating them 
against both oxygen and carbon dioxide 
corrosion. Also contains test proce- 
dures for both treatments. Dearborn 
Chemical Co. 


217—Zeolite Softeners. Thorough ex 
planation of the sodium zeolite soften- 
ing process is contained in 32-page bul 
letin 4520. Tables and discussions on 
rating and zeolite selection make it 
easy to choose correct size and materia! 
for specific conditions. Describes ‘y- 
dromatic single control valve and its 
advantages along with other features 
Cutaways, exploded photos and dia- 
grams illustrate some arrangements 
possible with the units and accessories 
Installation photographs included along 
with brief descriptions of other water 
conditioning products. Cochrane Corp 


( Continued on page 30 ) 
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LONTROLLED VOLUME PUMPING 


This Milton Roy 
Bulletin No. 151 


Gives You 
COMPLETE 
DETAILS 


Bulletin No. 151 is filled with 
information on controlled volume 
pumping. Here are a few of the 
many important details you'll find 
in the book: 


@ an explanation of controlled 
volume pumping. 

@ a description of what controlled 
volume pumping can do for you— 
what it does for others in the 
chemical, textile, petroleum, pulp 
and paper, paint, food and bever- 
age, water treatment, pharmaceuti- 
cal, and brewing industries and in 
instrumentation, pilot plants and 
laboratories. 


@ a description of how Milton 


Roy Controlled Volume Pumps 
give users maximum benefits; how 
any desired rate of delivery, from 
zero to full capacity, can be main- 
tained with accuracy; how deliver- 
ies as low as 3 milliliters per 
hour can be held with precision; 
how difficult-to-pump materials, 
such as slurries, viscous liquids, 
solids in suspension, 


readily handled. 


@ 4 pages of color charts which 
show in dramatic “traffic-light” 
style the relative corrosion resist 
ance of materials of construction 
to over 170 chemicals. These val- 
uable reference charts summarize 
industry-wide data. 


etc., are 


MILTON 


1319 EAST MERMAID LANE, 


@ description of the features that 
make Milton Roy Controlled Vol- 
ume Pumps perform flawlessly on 
services where no other pump has 
filled the need. 


If your operations call for pump- 
ing a controlled volume of liquid 
in amounts as much as 50 gallons 
per minute or as little as 3 milli- 
liters per hour, you'll find this 
book extremely valuable. 


For your free copy of the 24-page, 
2-color Milton Roy Bulletin No. 
151, write or call the Milton Roy 
representative listed in your tele- 
phone directory. Or, if you prefer, 
write direct to us. 


PHILADELPHIA 18, PA 


MANUFACTURERS OF CONTROLLED VOLUME PUMPS AND AUTOMATI HEMICAL FEED SYSTEMS 
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The Forge Shop at Willys-Overland, Toledo, where only Sinclair Steam Cylinder Oil has done the job. 
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Mr. Wm. Paris, Vice President 
in Charge of Manufacturing at 
Willys-Overiand Motors, Inc. 
says, “We have saved plenty of 
cylinders, packing, and down. 
time since shifting to Sincloir 
lubrication.” 


Rising production forced the mammoth Forge Shop at Willys-Overland to step up ram speed 30%. 
As the power was insufficient, the steam had to be raised to 400°F. by superheating. Then the lubrication 
problem started! 


The hotter steam and faster ram speed quickly burned up packings, and cylinders became scored. 
Many lubricants were tried. All failed to halt the destruction ...until the Forge tried 

Sinclair Valve Oil Light. Now it reports it hardly ever has a scored cylinder and no more lubrication 
headaches. The Forge does not believe it possible to get finer steam cylinder lubrication 

and emphatically concludes that, “No other oil has done this job!” 


If you have a steam cylinder 


lubrication problem it can pay you a I NC LAI BR. 

to consult with Sinclair, for Sinclair 

makes a wide variety of Steam 

Cylinder Oils to handle every STEAM CYLINDER 
possible need. Get in touch with 


your nearest Sinclair Representative Oo I LS 


or write Sinclair Refining Company, 
600 Fifth Ave., New York 20, N. Y. 
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The Ideal Packing for 
Centrifugal Pumps 


a 


‘JOHN CRANE: 
SUPER-SEAL 


over 
fifteen years 
of outstanding 
service records 


te SIMPLIFIED RING CUTTING —Easily 
pulled down to any shaft or stem size. 


%& POSITIVE PACKING IDENTIFICATION — 
Each style marked in a different color. 


Super Seal is an extremely resilient, graphite 

impregnated, homogeneous plastic packing 

composed of asbestos, metallic particles and 
special binders. 


This packing is ideal for centrifugal pumps in a 

wide variety of power plant services. It doesn’t give 

up its lubrication, it stays resilient and it won't score 

shafts. You'll find it will outlast any packing you've 

tried. There are no continual adjustment problems with 
Super Seal, because it stays put! 


“Tape-back” construction meets your need for flexibility 

without breakage—for ring cutting without waste. Here, for 

the first time, is a plastic packing which can be handled as 
easily as braided fabric styles. 


It's hard to believe the resilience of “‘tape-bock’’ SUPER SEAL 
until you twist it down yourself. Send for a sample and try it. 


CRANE PACKING COMPANY Pak 


CUYLER AVENUE + CHICAGO 13. ILLINOTS 


TTR 


New bulletins 
and catalogs 


( Continued from page 26 ) 





218—Deionizer. Bulletin 512, 6 pages, 
describes single tank deionizers of 
mixed-bed, monoflo design. Lists fea- 
tures and explains economical benefits 
as compared to other methods of puri- 
fying water. Said to produce water 
free from all ionizable impurities in- 
cluding carbon dioxide and silica. En 
gineering and technical data covering 
sizes included. Elgin Softener Corp. 


FILTERS, STRAINERS, CLARIFIERS, 
DEHYDRATORS 


219—Purifier. Condensed bulletin 100 
fully describes the operation, specifica- 
tions, dimensions and features of in- 
ternal type purifier said tu remove vir- 
tually 100% entrainment from vapor 
The 4-page folder contains dimensional) 
drawings illustrating the use of puri- 
fiers inside two typical installations, 
steam drums and bubble-cap towers, as 
well as cutaway drawing showing vapor 
flow through the unit. Recommended 
applications are listed. Steam Specialty 
Div., V. D. Anderson Co. 


EE 


Bulletins and catalogs re- 
viewed here are yours for the 
asking. Use card inserted 
between pages 132 & 133 


SE EE 


220—Aftercoolers & Separators. Cool, 
clean, dry air means high efficiency and 
economy in the use of compressed air 
See how it’s accomplished in 8-page 
bulletin 176. Includes full discussion 
alone with illustrations on equipment! 
required to do the job. Specifications 
and dimensions included. R. P. Adams 
Co., Inc. 


221—Industrial Dust Control. General 
information on the subject of industrial 
dust control is contained in 24-page 
bulletin 98. Explains basic principles 
applied to solution of dust problems 
Diagrams show just how filters work 
and tables give capacities and dimen- 
sions of the units. Illustrates and dis- 
cusses equipment and accessories. Con- 
tains much helpful data for those con- 
cerned with dust control. The W. W 
Sly Mfg. Co. 


222—Porous Media. Knowledge of po- 
rous media should prove helpful in 
solving many filtration and air diffusion 
problems particularly in the water and 
sewage treatment fields. Booklet 5118, 
56 pages, provides a great deal of in- 
formation and data on aluminum oxide 
porous media. Contains discussions, 
drawings, diagrams, photographs, 
charts and tables to assist in the speci- 
fication of porous material that will 
accomplish desired results. Refractories 
Div., The Carborundum Co. 


( Continued on page 33 ) 
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HERE’S HELP, M 





Gad) Refractories and Insulations 


Can Help Speed Installation 


air Old Equipment 
dtee a and Material Costs 


R & | Super #3000 
Bonding Cement 
The strongest ready 
mixed mortar for laying 
i brick and for repairs. 
Sticks tighter, sets hord- 

‘er, lasts longer. 


2 


R&I Moidit 
Castable Cements 
Make poured refractory 
shopes of any size — 
ready in hours insteod 
of days. Available for 
all temperotures and 

erosion conditions. 


R & | Insulating Block and Blankets 
Efficient, easy to install, strong. Standard 
and special sizes, thicknesses and shapes. 


R. BOILER OPERATOR .--- 


Cut Time and Cost of Delivery 


Deliveries of refractory brick and tile now run from 6 to 12 
months. Certain insulating materials are also in short supply. 
Can you afford these long delays? R & | Refractory Cements 
and Insulations are available on short notice, assembled in 
the desired quantities of various products and shipped 
promptly from our single large plant. This saves time, freight 
rates and shipping costs. 


Cut Time and Cost of Installation 


R & | Moldit Castable Refractory Cements—a type for your 
every need—make it easy to pour monolithic refractory 
walls, arches, floors, linings and special shapes. They're 
ready for service in 24 hours. Installation is faster, easier, 
more economical than with other types of refractory con- 
struction. R & I Insulating Block and Blankets likewise expe- 
dite installation of new equipment. 


Reduce Outage Time for Repairs 


With R & | Moldit Castables and Bonding Cements, repairs 
and maintenance can be made quickly, with minimum out- 
age. And, most important, R & | jobs last longer even under 
extreme conditions of mechanical and thermal shock. 


Learn about R&!i Quality Products for Furnace 


and Boiler Construction and Repairs. Send this coupon. 


REFRACTORY & INSULATION CORP., 118 Wall St., New York 


Send me 
Nome 
Company 
Address 


City 
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Copies of the New R&! Cotolog 

















WHIPCORD ENDLESS BELTS 





“I was beginning to think no flat belt could stand up on that drive 
. . but now I've found a belt I don’t believe any drive can kill!” 
Statements like this are typical from users of Condor Whipcord 
Endless Belts on troublesome drives . . . short centers . . . small 
pulleys .. . reverse bends . . . high speeds. . . 
The endless-wound cord is destretched in manufacture to re- 
move inelastic stretch. Cover-end is made inseparable with the 
Extensible-Tip. These and other advantages are described in 
Bulletin 6869 D, mailed on request. 
This same rugged service is built into R/M hose, V-belts and 
conveyor belts. Just phone your R/M Distributor. 





MANHATTAN RUBBER DIVISION—PASSAIC, NEW JERSEY 


RAYBESTOS- MANHATTAN, INC. 


fi s of Mechanical Rubber Products « Rubber Covered Equipment + Radiator Hose + Fan Belts + Brake Linings « Brake 
Blocks + Clutch Facings * Packings * Asbestos Textiles « Powdered Metal Products « Abrasive and Diamond Wheels + Bowling Balls 








New bulletins 
and catalogs 


( Continued from page 30 ) 





ELECTRICAL EQUIPMENT 


223—Battery Chargers. Four-circuit, 
motor generator battery charger is cov- 


ered in 4-page bulletin 11-220. Features o 
and advantages of the fully ——_ er! 

self contained unit are illustrated an | 

discussed. Simple operating instructions | ae 


are contained as are selection table and 
dimensions. The Electric Products Co. 


* 
~~ 
224—Distribution Transformer. Wound \ i} WV i \ ( | AY 1) 
type core combined with new insulation | eee 


applications said to provide smaller 

unit with greater thermal capacity and 

better voltage ———— is described in 

4-page bulletin 61B7641. Lists con- 

struction features and includes dimen- TH £ R 14 AR c M ©] i C 

sions for conventional and self-protected | 

types of oil-immersed,  self-cooled, 

single-phase transformers built in ac- | F ©) & C E D 
cordance with EEI-NEMA standards | ; 

in ratings to 25 kva. Allis-Chalmers 


— | RECIRCULATION STEAM 
225—Mica Capacitors. Industrial and 


other type mica capacitors are thor- GEN ERATO BS IN U SE THAN 


oughly covered in 60-page catalog 420- 
421. Contains a wealth of electrical, 


* 
~~ and application data in x A L L OT H E R PA Cc K A G E 


and convenient manner. 
pages of informative technical data on 
selection, use and method of specifying © S 
are included. Detailed dimensional : TYP E B i LE R Cc Oo M B i N E D 
drawings are given. Cornell-Dubilier 
Electric Corp 


K Self contained 
—_—_—_———ES steam generators r 
. of from 15 to 
Bulletins and catalogs re- 100 horsepower 


viewed here are yours for the 
asking. Use card inserted for the 
between pages 132 & 133 


ne and proof 


226—Induction Motors. Large, end- 

shield bearing, squirrel-cage, induction 

motors are described in 6-page bulletin | 

05B7542A. Applications range from il th cou 

central station auxiliary to general in- ma e pon 

dustrial drives and are available in 

ratings and speeds up to 1750 hp at 1800 PRO OF 

rpm, according to the booklet. Although ' THIS COUPON BRINGS TO YOUR DESK 
construction features are listed, the An animated, colored flow chart shows you how 
bulletin points out that numerous me- "4 d why the Cl EF ed Reci lati 

chanical and electrical modifications \ and why the Clayton Forc ecirculation 

are available. Allis-Chalmers Mfg. Co. : principle can cut your 


227—Single-phase Inductrols. Bulletin 
GEC795, 18 pages, describes features 
of redesigned inductrol equipment; its 
application and operation. Also contains 
sketches, line drawings, and charts 
showing operating connections. Price 
and purchasing data on the equipment, 
rated 0.3 to 24 kva, for use in circuits 
rated 3 to 240 kva, is included. General 
Electric Co. wane 


, 6 | 
MANUFACTURING COMPANYS =. 


228—Packaged Power. Bulletin GEA aporess 


5600 outlines methods of obtaining elec- | 
( Continued on page 146 ) city 





Constant Temperature... 











ENGINE 
Atlas Imperial Diesel Engine, | 
B 


equipped with Sarco type E 
blender to maintain constant From 
jacket breed temperature by = 
re-circulating a varying por- COOLE 
tion of the cooling water. CROTON 














Note the compact installation and simple 
piping. Also shown are the Sarco air vents 
and strainers which are necessary for effi- 
cient operation of the cooling system. 


Sarco Blenders, by maintaining constant cooling water flow 
with controlled outlet temperature, insure rapid warm up, correct 
running temperatures and minimum temperature rise. 

Simple, dependable Sarco controls prevent over-cooling or 
under-cooling, thus reducing wear on liners and rings, caused by 
cylinder condensation. 

Smaller temperature fluctuations reduce stress and result in 
longer operating life and less maintenance. 

Controlled Lube Oil temperature assures efficient lubrication. 

Full information in Bulletin 702, sent free on request. 


, A R [ () z 
COMPANY, INC. 


camepites Wate EMPIRE STATE BUILDING, NEW YORK 1, MY. 


Blender, with built- 
in liquid-expansion SARCO CANADA LTD., TORONTO 5S, ONTARIO 


thermostat for ree 
sasha J REPRESENTED IN-PRINCIPAL CITIES | 
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supply line is 24 ™ geared for your 


stepped-up production 





AMERICA REARMS. This rearmament program undoubtedly means that 
your plant has, or will have, a greatly stepped-up production schedule. And 


with new machines and new operations, new lubrication problems are created. 


That's where we come in. A Standard service-supply center is near your plant. 

Any petroleum product you need can be delivered to your door within a few short hours. 

You need never worry about production delays, and you can avoid the expense of stocking large 
supplies ot lubricants and tuels within your plant. 


Your nearby Standard service-supply center is your always-dependable Supply Line. It is also 

headquarters tor a Standard lubrication specialist, a man specially trained to give you expert and thorough ad- 

vice on any lubricating problem, is also available through this service-supply center. His services, along with Standard 
Oil's efhicient supply service, can help your important production go like clockwork. 


To arrange tor a visit from your nearest lubrication specialist, phone your nearby Standard Oil service-supply 
center or write to: Standard Oil Company (Indiana), 910 South Michigan Avenue, Chicago 80, Illinois. 


STANDARD OIL COMPANY (INDIANA) GQUDD 





clear case of 
rust prevention 


7 
® Without a protective coating, these ground 
finish steel tubes showed rust marks even 
before the customer could assemble them. 
A heavy black oil type coating proved difi- 
cult and messy to apply, resulted in an un- 
attractive product, and called for a cleaning 
operation on the part of the customer. 


That was the situation at Central Steel 
Tube Co., Clinton, Iowa, when a Standard 
Oil lubrication specialist recommended 
STANORUST Rust Preventive No. 4-V. Tested 
and approved, STANORUST was put to work. 


Now, these same parts are easily and au- 
tomatically sprayed after grinding. STANO- 
RUST No. 4-V leaves a slightly oily, trans- 


STANDARD OIL COMPANY | STANDARD 


STANORUST 


REG. U.S. PAT. OFF 


Rust Preventives 


parent coating that shows the ground finish 
to advantage, yet allows handiing of the 
parts without fear of fingerprint corrosion. 
Shipped to the customer, they arrive bright 
and rust-free, ready for assembly without 
removal of the protective coating. 


STANORUST No. 4-V provides exactly the 
degree of protection required in this case. 
It is one of eight grades in the STANORUST 
line ... one of which is the answer to your 
own rust prevention problem. For details, 
call on your Standard lubrication special- 
ist. Contact the Standard Oil Company 
office in your area, or write : 

Standard Oil Company, 910 S. 

Michigan Ave., Chicago 80, Ill. 





E. J. Newel, who makes his head- 
quarters at Standard’s Des Moines 
office, is the lubrication specialist 
who helped Central Steel Tube Co. 
put an end to rust prevention prob- 
lems through the use of STANORUST 
No. 4-V. 


Throughout the Midwest there is 
a corps of such specially trained, 
experienced lubrication specialists 
ready to give you prompt, on-the- 
spot help with any lubrication prob- 
lem. Each of these men has been 
carefully trained in a Standard Oil 
Lubrication Engineering Schoo! to 
supplement his own background of 
practical experience. It’s easy to get 
the services of a lubrication special- 
ist—just phone or write to your local 
Standard Oil Company office. When 
he stops by to see you, ask him about 
the following quality Standard prod- 
ucts. 


STANOIL Industrial Oils— This multi- 
purpose line of oils provides cleaner 
operation of hydraulic units, sup- 
plies effective lubrication in com- 
pressors, gear cases, and circulating 
systems. One or two grades can re- 
place a wide variety of special oils 
and lubricants. 





SUPERLA Greases— Available in lime 
soap and soda soap types, SUPERLA 
Greases cover a wide range of appli- 
cations. These products are com- 
parable in quality to the high- 

est type of special greases 

but are as readily avail- 

able and economical as 

ordinary cup greases. 


(Indiana) 





COMPLETE PACKAGE 
EASY T INSTALL 








no elaborate 


foundations 


WHEN INSTALLING THE MODERN 


SCHRAMM AIR COMPRESSORS 


Complete assembled SCHRAMM units are furnished 
with compressor and motor mounted ona substantial 
steel base, which can serve as a foundation. No deep 
pit foundation or time and expense consuming 
“built-up” concrete foundation is necessary. 

En-Bloc construction is one of the many contribut- 
ing factors to this feature in the SCHRAMM Modern 
Stationary Compressor. The single block casting 
contains all of the cylinders, the main crank shaft 
bearing supports, camshaft bearing supports and 
the complete lubricating system. 

SCHRAMM Compressors are built for 24-hour 
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continuous service, in sizes ranging from '4 to 100 
horsepower. 


Write for booklet C-50B for further information. 


SCHRAMM inc. 


The Compressor People 


WEST CHESTER + PENNSYLVANIA 


SCHRAMM, INC. WEST CHESTER, PA. 


Please send Free Booklet C-50 B on installing Stationary Air 
Compressors 


Name 


Title. 








Company. 





Street. 














can reduce your 
water solids to pa rg as with a purity of 0.1 ppm or 0.8 


.. + practically distilled water. 


How does Graver do it? .. . with a MIXED-BED single 

LESS THAN tank demineralizing unit. Simple in operation, it can even 

be automatically controlled. Graver cation and anion ex- 

a handful ro a change resins are mixed intimately, and simultaneously re- 
move both cations and anions from the water being treated 

in this single unit. By combining certain Graver resins the 


roillion gallons silica in the water can also be reduced to 0.02 ppm and the 


carbon dioxide content can be reduced to zero. 


Graver Demineralizers can accomplish these results in 
installations ranging in size from small laboratory units to 
huge plants in central power generating stations, The per- 
formance of each Graver installation is guaranteed . . . and 
this guarantee is based on Graver’s 40 years of experience in 


| GRAVER designing successful water treating equipment of every type. 


Write for complete information. 








GRAVER WATER CONDITIONING CO. 
Division of Graver Tank & Mfg. Co., Inc. 
216 WEST 14th ST., NEW YORK 11, N. Y. e CHICAGO e PHILADELPHIA ¢ CLEVELAND aw 440 
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Why let rust—the most destruc- 
tive enemy of Americas 
—rob you g 


rust for mé , 
manufacttfers. Its tough, pli- 
able, rust-resisting film gives ex- 
cellent protection that prevents 
rust losses under many difficult 
rust-producing conditions— 
salt air, dampness, industrial 
fumes, and general weathering. 
RUST-OLEUM can be applied 
even over rusted surfaces. It is 
not necessary to remove all the 
rust. Just remove scale and loose 


Brobiems and help 
Vou develop a program of plant- 
wide rust control to defer many 
costly replacements — to con- 
serve the available supply of 
new metal for national defense. 


Industrial Distributors in prin- 
cipal cities of the United States 
and Canada carry complete 
stocks for immediate delivery. 
Plan your needs—order now! 
See our complete catalog in 
Sweet's which also tells the 
nearest source of supply. Or, 
write on your company letter- 
head for full information. 


RUST-OLEUM CORPORATION 


2473 Oakton Street, Evanston, Illinois 


October, 1951 


Available in many 
Lele} Re} 3.) 


aluminum and white 


Beautifies as 


“RIGID ECONOMY, MON!” 


it Protects 








Gla No leit toFiave Money 


CANTON Stoker Control Panel Board. All automatic equip- 
ment necessary to each installation is mounted and wired 
et the factory and delivered as a single complete unit. 





Multiple installation of CANTON Vulcan Ramfeed Stokers under 300 HP 
Water Tube Boilers at Utah State Capito! Bidg., Selt Lake City, Utah. 


CANTON 


& Ae ee + 
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_ coda GOOD STORER 


During the past forty years, thousands of users have learned 
that the superior construction and operating features of Canton 
Stokers provide worthwhile savings. Their dependable and 
efficient operation is backed by forty years’ experience in design- 
ing and manufacturing quality stokers with outstanding 
advantages. 


Every Canton Stoker is mechanically designed and engi- 
neered to give the highest possible operating efficiency for 
the specific installation in which it will be used. 


All component parts of Canton Stokers are made of the 
finest materials—designed, manufactured, assembled, and 


tested under the rigid Canton “‘quality-production”’ policy. - pry ey 


Canton manufactures 54 types and sizes of Ramfeed and Vulcan Remfeed Stokers ot the Magnavox 
Wormfeed Stokers to supply a broad range of application 
requirements. Ramfeed Stokers are equipped with either 
single or double side-dumping Ash Plates. Wormfeed 
Stokers are supplied in either dead-plate or side-dumping 
types. 


a Canton maintains a complete stoker service and parts 


Company, Fort Wayne, indienne. 


organization, available any time, anywhere to assure 
operators a minimum of “‘down-time’’ for their stoker 
equipment. 


In addition, the ‘‘plus’’ advantages of substantial fuel and 

labor savings made possible with Canton Stokers will ST, n———ee 
demonstrate why thousands of users are “‘sold”” on Canton howing Synctuentacd Cont Gone 
Ramfeed and Wormfeed Stokers for all types of power connections, Victor Silk Hosiery Mills, 
generating and heating plants. Doylestown, Pe. 





CANTON STOKER CORPORATION 
Andrew Place, S. W., Canton, Ohio 
CANADIAN REPRESENTATIVE: Volcano Ltd., 743 Mountain 
Street, Montreal 3, Quebec 
Export Drvision: W. B. Harkins, 751 Drexel Building, 
Philadelphia 6, Pa. 


For detailed information on Canton Stokers, call 
or write the Canton Stoker representative nearest 
you or Canton Stoker Corporation, 741 Andrew 


Satt ANT oft Wormteed 
Place, Canton 1, Ohio. Bulletins on Request. wr botany eee 


Side-Dump Stokers at U. S. Post Office, 
Buffalo, New York. 


CANTON RAM FEED STOKER DRIVE MECHANISMS ARE GUARANTEED FOR FIVE YEARS 


SIGRER 


CANTON STOKER CORP. CANTON 1, OHIO 
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1500 Foands at 1000F 


Vo ot 


e =~ @) CHROME-MOLY STEAM VALVES 
Fae Hold the line at... 


Oswego, N. Y. Station of 


* HIAGARA MOHAWK POWER CO. 





Leading central stations know 
and trust Vogt drop forged steel 
chrome-moly valves in their 
toughest high pressure and high 
temperature services. 
Specify Vogt ... and be SURE! 


*The Huntley Station at Buffalo 
and Dunkirk Station at Dunkirk, 
N.Y. use many Vogt valves. 


TOP: Air view of Oswego, N. Y. 
Station of Niagara Mohawk Power Co. 


CENTER: Valves on main drum of 
875,000 pounds per hour steam gen- 
erator. 


RIGHT: Drains from main steam, at- 
temperator, and superheater lines em- 
ploy a maze of valves. 


NEW CATALOG F-9 
Consult its 400 pages for the complete 
Vogt line of drop forged steel Valves, 
Fittings and Flanges for steam, water, oil, 
gas, air and refrigeration services. 


HENRY VOGT MACHINE CO., Louisville 10, Kentucky 


BRANCH OFFICES: NEW YORK, PHIILADELPHIA, CLEVELAND, CHICAGO, ST. LOUIS, DALLAS, CHARLESTON, W. VA 
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PROTECTED 


Boilers at Bendix-Westinghouse 


Protected with 
DREW 


COMPLETE BOILER WATER TREATMENT 


The Bendix-Westinghouse plant at Elyria, Ohio, is ashow place of modern 
industry. Its facilities, from production machinery to power plant equip- 
ment, are new and modern—everything reflecting the company’s slogan: 
“The Best Brake is Air—The Best Air Brake is Bendix-Westinghouse.”’ 

Modern boiler water treatment and corrosion control play an important 
part in this plant, too. The boilers, operating at 400 psi., are protected 
by Drew Complete Boiler Water Treatment. The steam and condensate 
return lines are protected by Drew Steam Line Corrosion Control. Better 
power plant operation is assured by the Drew 3-point program: 

1. Drew engineers make thorough studies of boiler plant opera- 
tions and water conditions. 
2. Drew water chemists and engineers analyze this data in Drew 
Send for new illustrated DREW laboratories and make specific recommendations for treatment. 
ORGANICS folder describing the 3. Drew engineers make frequent tests in the plant to assure 
wee of ergonics in modern boiler efficient performance of the water conditioning. 
water treatment. Write today. ; Sores : 
Thoroughness of investigation, proper treatment and frequent service have 
made Drew one of America’s fastest growing water treatment companies. 
1. "edb y R EW Hs ma Industry’s most respected names avail themselves of Drew Boiler Water 


Treatment and Service. Do the same. Consult the nearest Drew engineer 
or write for information. 


Power Chemicals Division 


E.F. DREW & CO., INC. o R E W 


15 East 26th Street, New York 10, N., Y. PR OD ucTs 


Nanonmide Sewice nm Boiler Warer and Cooling Harer Conatconng 
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Hints for making your products <l@xib/e 


Here are three widely diverse and totally un- 
related products. Yet each is made more use- 
ful, more versatile with the help of American 
Flexible Metal Hose or Seamless Tubing. 

For piping or ports that move, vibrate 
or are out of alignment; for carrying almost 
any liquid, gas or semisolid under high tem- 
peratures or pressures, there’s a type of 


American Flexible Metal Hose or Seamless 
Tubing for the job. You'll be interested in 
Bulletins SS-50 and CC-300 with technical 
details and many application histories. Send 
for them today. The American Brass Com- 
pany, American Metal Hose Branch, Water- 
bury 20, Conn. In Canada: The Canadian 
Fairbanks-Morse Company, Ltd. 


S1Zta 


LATHE CHUCK 


EYE EXTENDER 


This giant lathe chuck ‘holds 
railroad car wheels. To 
exert equal pressure on the 
wheel rim, five sets of 
American Seomiess Bronze 
Flexible Tubing carry 
hydraulic fluid to each of the 
five driving dogs. This is 

a typical example of the 


| 

| 

| 

Here’s a handy gadget 

| 

| 
combined strength, tightness | 

| 

| 

| 

| 


for oil burner and air 
conditioning installers and 
repoir men—an inspection 
mirror on a flexible arm 
utilizing American /32 ; 
Flexible Steel Tubing 
Adjusts to any position of 
the familiar ““gooseneck"’ 
lamp orm, for which 
millions of feet of this 
American Lamp Arm Tubing 
hove been used. Photo 
courtesy Eddington Metal 
Specialty Company 
Eddington, Po 


and flexibility which chorac- 
terize American Flexible 
Metal Hose and Tubing 
Photo courtesy Wm. Sellers 
& Company Division, 
Consolidated Machine Tool 
Corporation, Rochester, N. ¥ 


eT Rese AIPA tg PAIS 


OIL CONVEYOR 


Here's a rough, tough job for 
American Flexible Metal Hose— 
transferring heavy road oil from tank 
truck to sprinkler. Naturolly, this service 
calls for dependable performance 
under conditions of abrasion, abuse, 
corrosion, chemical attack and 
exposure to elements 


wherever connectors musf move... 


CO nticeate nsx 


METAL HOSE AND TUBING 
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Every Minute Meant 


a 51920 saving 


Big return for a minute’s time... 
but to a leading Philadelphia manu- 
facturer* a 5 minute interview did 
result in a total saving of $9600. 

This manufacturer faced a prob- 
lem that’s common to many plants 
today. His ten machines have 560 
bearings—560 bearings that must be 
kept lubricated if production is to 
be kept uniform, rejects few. That 
lubrication job was taking four man 
hours every week and, because of 
human fallibility, there was always 
the potential danger that one of 
these many bearings had been over- 
looked or under lubricated. 


An Alemite Lubrication Engineer 
was called in. He made his presen- 
tation in just 5 minutes—5 minutes 
that saved $9600. He told the man- 
ufacturer the facts of installing a 
modern Alemite Centralized Lubri- 
cation System. That system is in the 
plant today. The result: assurance 
of continuous, correct lubrication, 
few rejects and shut downs, and the 
addition of a whole hour’s produc- 
tion time every working day. 


Call Your Alemite Lubrication Engineer 


No matter what size or type of plant 
you operate, Alemite can show you 


Alemite Cuts Costs 3 Ways 


cuts man hours 63% forevery 
100 pounds transferred. No 
mess, no contamination. 


INDUSTRY AND POWER * 


saves 3%4 man hours for every 
100 pounds of lubricant 
loaded into hand guns. 


3. in applying lubricants . . . 
saves up to 23.9 man hours 
for every 100 pounds of lubri- 
cant applied to bearings. 


October, 1951 


dozens of ways to save through the 
more efficient handling of petroleum 
products. Call your local Alemite 
Industrial Distributor now or send 
for the free booklet “11 Ways to Cut 
Production Costs.” Simply attach 
the coupon below to your letter- 
head. Dept. M-101, 1850 Diversey 
Parkway, Chicago 14, Illinois. 


*Name on request. 


ALEMITE 


MEANS EVERYTHING FOR LUBRICATION 


1. Methods 2.Lubricants 3. Equipment 


Another Product of Stewart-Warner 


“* 11 Ways to Cut Production Cost’ 
(Simply attoch to your letterhead) 


ALEMITE, Dept. M-101 
1850 Diversey Parkway, Chicago 14, II! 


We'll include facts on the new Alemite Oi!-Mist Sys 
tem, too—(OIL-MIST atomizes oi! into mist, circulotes 
it to beorings under pressure. increases life of bear 
ings os much as 17'/, times) 


Nome 
Company 


City 





seneatit 
gee PTT eb ah (i 


ye 
az 


& 


r Many Services 


png’ AN: 


. = 
= 


* ... Use this same 


GATE VALVE 


CHAPMAN 
LIST 960 





... In these different alloys 


Carbon steel forgings with stainless steel 
(12-14 chrome) trim. 


@ Stainless steel (12-14 chrome) forgings 
with stainless steel (12-14 chrome) trim. 

To all the many jobs for which it’s qualified, Chapman List 

960 brings extra wear-resistance in exclusive features like these: 


@ Stainless steel (18-8) forgings and stain- 
less steel (18-8) trim. 
Extra strength of stem-and-wedge gate connection pro- \ 
vides protection against even unusual service stress. @ Alloy steel (4-6) chrome body forgings 
. , with stainless steel (18-8) or Cyclops trim. 
Super-hardened seat rings and wedge-faces of stainless 
steel. 





Bolted Follower with no follower threads on yoke to cor- 
rode. Follower easily tightened down any time when 
mecessary. 








List 960 comes in sizes from 1}, 


The CHAPMAN Valve 
4"’ to 2”. Joints either gas- 
keted or metal-to-metal. Two types: Rising stem with yoke 


Manufacturing Company 
(shown), or rising stem with inside screw. Pressure range: 2000 INDIAN ORCHARD, MASSACHUSETTS 
Ib. at 100°F.—380 Ib. at 1000°F. (For higher pressures, specify 
List 990.) Send for illustrated bulletin on List 960. 


46 


INDUSTRY AND POWER * October, 1951 





How to 


INCREASE 
BOILER RATINGS 


with your present 
furnace and stack 


Coppus - Dennis FANMIX Burners Give You 
More Heat with No Other Major Change 
in Equipment 


Coppus-Dennis FANMIX Burners give 
you perfect mechanical mixing of fuel and 
air at the burner outlet .. . instanta- 
neous ignition close to the burner... and 
complete combustion without visible flame 
when burning natural gas. No other burner 
combines these three advantages. 


Because FANMIX delivers the right mix- 
ture of fuel and air without blow-torch 
action, all of your furnace space is used for 
combustion . . . none for mixing. That’s 
why your present furnace can release more 
heat . . . why new installations can get more 
heat out of smaller furnace space. 


Because FANMIX can be guaranteed to 
secure complete combustion of natural gas 
with less than 5% excess air, you get uni- 
form “radiant heat” without drifting hot 
spots. That’s why a FANMIX-fired furnace 
seldom varies in temperature more than 5% 
over its entire area. 


WRITE FOR ALL THE FACTS 


When you see in Bulletin 410-6 how fuel 
escaping from orifices in rotating driver arms 
rotates the fan to draw the correct proportion 
of air into the path of the fuel at right angles 
. . » how FANMIX creates its own forced 
draft, reduces stack requirements, prevents 
cracking of “wet” gas . . . how two FAN- 
MIX types handle either gas or oil or any 
combination of both — you'll understand 
why FANMIX Burners have such wide 
acceptance in oil refineries and power plants. 


Send for the Coppus-Dennis FANMIX 
Bulletin 410-6. Coppus Engineering Cor- 
poration, Worcester 2, Mass. Sales Offices in 
THOMAS’ REGISTER. Other Coppus “Blue 
Ribbon” products in BEST’S SAFETY DIREC. 
TORY, CHEMICAL ENGINEERING CATALOG, 
and REFINERY CATALOG. 
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Door Blanketing, Food Processing, Tool Storage, Pottery Drying 


Trane Air Conditioning Serves Everywhere in Industry 
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humming 


meets both demands 


‘ Whatever your heating, cooling, venti- 
lating or air conditioning problem is, look 


for the answer in the complete Trane line 


TRANE 


MANUFACTURING ENGINEERS 
OF HEATING, VENTILATING AND 
AIR CONDITIONING EQUIPMENT 
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Clean Raw Water 
Reclaim Process Water 


with this low-cost 
non-stop strainer 





Abrasion and corrosion-resistant Cuno 
FLO-KLEAN handles full flow—cleans it- 
self and‘ discharges accumulated trash 
without:interrupting flow. Can be in- 
stalled in some remote place and for- 
gotten. Some users have saved enough to 
pay cost of FLO-KLEAN in a few months! 


Removes More Sizes of Solids 
from More Kinds of Fivids 


Strein fuels, lubricants, process fluids, etc. —AUTO-KLEAN 
Fitter fuels, lubricants, process fluids, etc.—MICRO-KLEAN 
Clean raw water, recirculating water, etc. —FLO-KLEAN 


Haid Conditioning 
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Aid for “Dry” Communities 
..- Relief from 
High Water Bills 


Many industrial plants have 
solved the scarce-water problem 
by using raw river or lake water 
for plant services. 

Passing such water through a 
Cuno FLO-KLEAN effectively 
strains out trash and cleans the 
water at rates up to 20,000 gpm, 
with negligible pressure drop. 

Other plants use FLO-KLEAN for 
reclaiming used process water. 
Even when water isn’t scarce, it 
still costs money, particularly if 
it has been heated for process work. 

On this basis, Cuno FLO-KLEANS 
have paid for themselves in as 
short a time as six months. 

They even reclaim their own 
backwash water—not wasting a 
drop! 


Continuously Cleanable 
Permanent 


The Cuno FLO-KLEAN positively 
removes all solids larger than spec- 
ified. May be specified from .030 
in. down to .0025 in. Operation is 
continuous—because the strainer 
is continuously self-cleaning. 
Therefore, full flow can be han- 
dled without needing a duplex 
installation. 


With continuous backwash 
cleaning of the cartridge and auto- 
matic top and bottom blow-down, 
the FLO-KLEAN needs no attention. 


All-metal construction is abra- 
sive and corrosion-resistant. 


Cuno Engineering Corporation 
Dept. 141, South Vine Street, Meriden, Conn. | 


Please send information on Cuno FLO-KLEAN | 
for straining raw water....reclaiming proc- 
ess water 


Nome 
Compony.. 
Address 


City. . 


att to business letterheod 





Door Blanketing, Food Processing, Tool Storage, Pottery Drying 


Trane Air Conditioning Serves Everywhere in Industry 


The right answer for any factory heating, ventilating or Coils, Trane Centrifugal Fans and a Trane Compressor pro- 
air conditioning problem — you'll find it in the Trane line, vide these conditions in the gauge and tool storage room. 
just as thousands of others have — Pottery Drying— When vases and ceramic statues dry, the 

Door Blanketing — Drafty shipping rooms are a frequent process must be even and gradual. Hot streams of air or direct 
hurdle to effective factory heating. One midwest steel manu- blasts from a heater make for uneven drying and cracked 
facturer found a neat answer in Trane Projection Heaters. pottery. That's why a pottery maker in Illinois uses Trane 
Installed at the ceiling, the units focus warmth at the shipping Horizontal Unit Heaters and Louver Fin Diffusers to hold 
room doorway and at other critical spots, blocking drafts drying room temperatures even, constantly. 


before they start. Area Heating — A sprawling plant and a huge open ma- 


Food Processing A New Orleans food processor de- chine shop meant a big heating job in an eastern airplane 
manded two things of the air in his plant—it had to be just the factory. Trane Torridors, hanging at the ceiling, send a lot of 
right temperature and humidity the year-around; it had to be Btu’s a long way, so the shop is comfortable and production 
filtered. A complete air conditioning system, with Trane Cli- is humming. 
mate Changers and Trane Compressors, meets both demands. 

Tool and Gauge Storage — Gauge accuracy, guarded by Whatever your heating, cooling, venti- 
closely controlled temperatures and humidity, was a must for lating or air conditioning problem is, look 
a midwest bearing manufacturer. Trane Heating and Cooling for the answer in the complete Trane line. 


MANUFACTURING ENGINEERS 
OF HEATING, VENTILATING AND 
AIR CONDITIONING EQUIPMENT 


Tool Storage—Trane air condi. Pottery Drying — Diffused heat Area Heating Alotofheatsent THE TRANE COMPANY, LA CROSSE, WIS. 
tioning keeps temperatures con- from Trane Unit Heaters and a long way Trane Torridor Eastern Mfg. Division .. . Scranton, Pennsylvania 
stant. delicate tools, gauges Diffusers solves another drying handles the big heating jobs Trane Company of Canada, Ltd Toronto 
accurate. problem. easily. OFFICES IN 80 U. S. and 14 CANADIAN CITIES 
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Aid for “Dry” Communities 
..- Relief from 
High Water Bills 


Many industrial plants have 
solved the scarce-water problem 
by using raw river or lake water 
for plant services. 

Passing such water through a 
Cuno FLO-KLEAN effectively 
strains out trash and cleans the 
water at rates up to 20,000 gpm, 
with negligible pressure drop. 

Other plants use FLO-KLEAN for 
reclaiming used process water. 
Even when water isn’t scarce, it 
still costs money, particularly if 
it has been heated for process work. 

On this basis, Cuno FLO-KLEANS 
have paid for themselves in as 
short a time as six months. 

They even reclaim their own 
backwash water—not wasting a 
drop! 


Continuously Cleanable 
Permanent 


A The Cuno FLO-KLEAN positively 

Clean Raw Water removes all solids larger than spec- 
’ ified. May be specified from .030 

in. down to .0025 in. Operation is 


* + 
Reclaim Process Water continuous—because the strainer 


is continuously self-cleaning. 
° ° \ Therefore, full flow can be han- 
with this low-cost ; dled without needing a duplex 
non-stop strainer Ath, installation. 
‘xy With continuous backwash 
fe a Pe ee ee, ee cleaning of the cartridge and auto- 
rm leetiien Salll Missacaliaiedn th . : matic top and bottom blow-down, 
edif and? dlechesom 00 ted tu , the FLO-KLEAN needs no attention. 
without.interrupting flow. Can be in- " All-metal construction is abra- 
stalled in some remote place and for- sive and corrosion-resistant. 
gotten. Some users have saved enough to 
pay cost of FLO-KLEAN in a few months! 





Cuno Engineering Corporation 
Dept. 141£, South Vine Street, Meriden, Conn. 


Please send information on Cuno FLO-KLEAN | 
for straining raw woter. reclaiming proc- | 
ess woter. | 
Removes More Sizes of Solids 
from More Kinds of Fluids 
Strein fuels, lubricants, process fluids, etc. —AUTO-KLEAN 


Filter fuels, lubricants, process fluids, etc.—MICRO-KLEAN Address 
Clean row water, recirculating water, etc. —FLO-KLEAN Cc 
ity 


Nome 


Company. 


Huid Conditioning 
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for outstanding 
service 


on Corrosive Well Water 


ee Choose 
Dependable 


iii CRANE VALVES 


Barr Rubber Products Co., 
Sandusky, Ohio 


PROBLEM: To eliminate costly seating and packing mainte- 
nance, and frequent replacement of valves on plant well- 
water pump. Valves previously used highly unsatisfactory, 
having maximum life of 6 months. 


WORKING CONDITIONS: Sulphur content of water ex- 
tremely high. Valve constantly exposed to severe corrosive 
and erosive effects. Operated infrequently; yet easy opera- 
tion, positive seating are prime requisites. 


SOLUTION TO PROBLEM: Crane Packless Iron Body Dia- 
phragm Valves featuring separate disc and diaphragm de- 
sign. Three-inch No. 1611 flanged end valve on main dis- 
charge; %-inch No. 1610 screwed end valves on by-pass. 


RESULT: While other valves lasted only 6 months or less; 
Crane Diaphragm Valves show no effects of service, after 
more than a year. They operate smoothly . . . seat tightly ..; 


No. 1611 Crane fron Body Diaphragm Valve 
no maintenance whatsoever needed to date! pnp rs 


—one of a full line suited for many services. 
Literature on request 
Another typical demonstration of superior quality, from your Crane Branch or Crane Wholesaler. 
and the low-cost performance of Crane Valves. That’s why ... 
More CRANE VALVES are used than any other make! 


General Offices: 
836 S. Michigan Ave., Chicago 5, Ill. 
Branches and Wholesalers Serving 

7 All Industrial Areas 


VALVES © FITTINGS © PIPE © PLUMBING © HEATING 
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GROMMET BELTS 
B.F.Goodric AT WORK 


ee 
“me 


. taco 





a 


This giant barrel is loaded with hides soaking in an acid bath. It’s the first step in making a pair of shoes. 


New hides are dumped into that drum, with acid, and tum 


* 
For t te to bled round and round for hours. Four rubber V belts on 
o each side of the barrel do the work. But turning that 8-foot 
barrel full of heavy hides put a terrific strain on the belts 
They would wear out in only four months. Then the 


* whole process was stopped. No way to get a shoe to mar- 
pair Ps) & Qe. ket. An entirely new kind of belt was needed. See the 


following pages to find out how this problem was solved. 








Tumbling barrel (continued) 





Si oe? Mii . anil. 
The belts on this drive are unde 


-“ * 


r terrific tension turning the big rough-surface barrel shown on preceding page. 


The problem described on preceding 
page was solved by a B. F. Goodrich 
man for the Hartland Tanning Co. of 
Hartland, Maine. He recommended 
that the short-lived belts be replaced 
with B. F. Goodrich grommet belts. 
BFG grommet belts /ook the same as 
ordinary V belts but, because of an 
entirely different construction princi- 
ple, ome belts carry heavier loads, 
stand more shocks, and last longer than 
ordinary belts. On this drive, BFG 
grommet belts are averaging 10 months 
—2' times as long as the former belts. 


20 to 50% Longer Life 
Patented grommet belts by B. F. Good- 


rich represent the only basic improve- 








ment since invention of the V belt. 
Belts last 20 to 50 per cent longer, de- 
pending on service. (The more severe 
the service the greater the increase over 


ordinary belts.) 


What is a Grommet? 


A grommet is like a giant cable except 
that it’s endless—a cord loop built up 
by winding heavy cord on itself. There 
is no overlapping cord section as in all 
ordinary belts. Most belt failures occur 
in these sections where cords overlap! 


All Cords Put to Work 


Each grommet and every part of a 
grommet carries its share of the load. 
In ordinary belts under high tension 
the center cords “‘dish’’ because ten- 
sion is greater near the driving faces. 
Dished cords are doing less work, not 
pulling their share. Grommet belts have 
no center cords, there is no dishing— 
therefore much more strength in pro- 
portion to cord volume. 


Better Grip, Less Slip 


Grommet belts have more rubber in 
relation to belt size. Without any stiff 
overlap, they're more flexible, grip pul- 
leys better. Size for size, grommet belts 
give % more gripping power, pull 
heavier loads with a higher safety factor 
Because there is less slip, there is also 
less surface wear. 


They Cost No More 


You save belt costs because belts last 
longer, save production costs because 
machines keep running with fewer in- 
terruptions, save maintenance costs be- 
cause they need less attention, yet cost 
not one cent more than others. Grom- 
met belts are made in C, D and E 
sections. They are patented by B. F. 
Goodrich. No other V belt is a grom- 
met belt (U. S. Patent No. 2,233,294). 


See “X-ray” Belt 


A special demonstrator “X-ray” belt 
has been made to show the grommet 
construction. Ask your local B. F. 
Goodrich distributor to show it to you. 


Pulp 
beater » 


This drive works 24 hours a day, 7 days 
a week at Tamko Asphalt Products, 
Inc., Joplin, Mo., furnishing power to 
a pulp beater that shreds the basic ma- 
terial for roofing. These B. F. Goodrich 
grommet belts have been running con- 
stantly for three years without losing 
a single minute due to belt trouble. 











B.FGoodri eer es 


Saved 
$100 a week 


What would you do if you were spending a 
$100 a week to replace failing V belts on 
one drive? That was the case in this mill 
—ordinary V belts failed in a week or less 
They couldn’t carry the terrific power load 


The company called in a BFG sales engi 
neer and B. F. Goodrich grommet V belts 
were installed. That was 5 months ago 
and the grommet belts look as good to 
day as the day they were put on. 

Other users’ experiences confirm this: 
“The belts we had been using lasted 5 
or 6 weeks .. . B. F. Goodrich grommet 
belts are in their sixth month of service.’ 
“*Previous belts suffered from shock loads, 
wore out fast . . . BFG grommet belts 
have been in service ‘2 years with no 
shut-downs ...” 


<_ BIG belts solved shutdown problem. 








- other fy } pes— ‘ 


B.F Goodrich 


FIRST IN RUBBER 





3 Delivers soft, scale-free water. Reduces alkalinity to 


desired level and gives morked reduction in total 
dissolved solids. 


Produces soft, scale-free water of reduced 
olkalinity. 


Produces deionized woter of highest known 
4 chemical purity. Removes CO», silico, and oll 
ionizable solids. 


Four ELGIN Ways... 


to Control Dissolved Solids and Alkalinity 
of Boiler Feed and Process Water 


With 43 years of experience in the design and 
manufacture of water conditioning equipment, 
Elgin is qualified to provide exactly the type of 
water conditioning system best suited to your 
specific needs. 

This is well illustrated by the four typical ion 
exchange systems diagramed above which deliver 
water “tailored” to the specific requirements of any 
boiler plant or processing operation. It will pay you 
to study these diagrams one by one. 

In many cases a zeolite water softener supple- 
mented by chemical treatment (diagram 1) will 
deliver water of suitable quality for the purpose 
at low cost. 

Where soft, scale-free 
water of reduced alka- 
linity is required, zeolite 
softening plus acid feed 


and degasification (diagram 2) is the economical 
answer for many water supplies. 

Should a marked reduction in total dissolved solids 
also be desired, blended sodium and hydrogen zeolite 
softened water plus degasification (diagram 3) will 
best do the job. 

For the highest quality water known today, the 
Ultra-Delonizer (diagram 4) is the ultimate in water 
conditioning. This remarkable single-tank unit which 
contains mixed anion and cation exchange resins, 
delivers chemically pure water, free of silica and CO2 
at an amazingly low cost. 

Yes, these are typical examples of the broad scope 
of Elgin water conditioning. One of our engineers 
will be glad to study your conditions and lay out a 
“tailored” system which will best fit your need and 
budget — permanently solve your water problem. 
Write us today. 


ELGIN SOFTENER CORPORATION 
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138 N. Grove Ave., Elgin, Il. 
Representatives in Principal Cities 











"K" MONEL~ KR’ MONEL 


Age-hardenable, non-magnetic alloys offering high strength, 
excellent corrosion-resistance and good working properties 


Where stressed structural members must be placed close 
to sensitive electro-magnetic equipment, or where extra 
strength is needed in corrosive environments, these Inco 
Nickel Alloys offer solutions to the problems of metal 
selection. 

Both alloys show improved strength and hardness at 
sub-zero temperatures. And both alloys provide moderate 
strength at temperatures to 900°F. 

“K"® Monel and “KR”® Monel are similar in composi- 
tion and properties. “KR” Monel has better machinability 
and is recommended for parts requiring intricate machining. 

The principal engineering characteristics of these alloys 
are: 


Tensile Properties: “K” Monel in the fully age-hardened 
condition has a minimum yield strength (0.2% offset) of 
100,000 psi and a tensile strength of over 140,000 psi, with 
minimum elongations (in 2 in.) of 15% and 20% for cold- 
drawn and hot-rolled materials respectively. “KR” Monel, 
age-hardened, has a minimum yield strength (0.2% offset) 
of 90,000 psi with minimum elongation of 20% (in 2 in.) 
for as-rolled material. 


Shear Strength: The shear strength of “KK” Monel, as deter- 
mined with .050-in. x .250-in. specimens subjected to double 
shear, is (full hard, age-hardened) 98,450 psi maximum, 
with 0.04 in. deflection. The shear strength of “K” Monel 
rivets, fully age-hardened, is 89,200 psi with ultimate ten- 
sile strength of 147,000 psi. 


Spring Properties: ““K” Monel wire can be cold-drawn and 
age-hardened to develop 160,000 to 200,000 psi tensile 
strength. The torsional proportional limit of cold-drawn, 
age-hardened wire is about 40% of the ultimate tensile 
strength. 


Endurance Limit: In rotating beam tests of polished speci- 


mens at room temperature and 10,000 r.p.m., “K” Monel 
(cold-drawn, age-hardened) showed an endurance limit for 
10* cycles of 41,000 to 59,000 psi. 


Magnetic Characteristics: “K” and “KR” are non-magnetic 
under ordinary conditions and remain so at sub-zero tem- 
peratures. 


Working Characteristics: Both “K” Monel and “KR” Monel 
may be hot-worked, forged, and cold-worked. “K” Monel 
may be readily machined in the annealed condition and 
may be considered commercially machinable at practical 
rates in other conditions with Brinell hardness of up to 275. 
“KR” Monel, because of higher carbon content and spe- 
cial thermal treatment, has better machinability than “K” 
Monel and is recommended for parts requiring more intri- 
cate machining. Because of greater hardness, both alloys 
will take a higher polish than Monel. Both may be joined 
by the usual welding, brazing, and soldering processes, 


Corrosion Resistance: These alloys are highly resistant to 
attack by most commonly-encountered corrosives, includ- 
ing mineral and organic acids, alkalies, salts, potable and 
industrial waters, foods, organic compounds, and oxidizing 
atmospheres at normal and elevated temperatures. ? 


Forms Produced: “K" Monel is supplied in most commonly- 
used mill forms—rods, hexagons, squares, flats, strip, sheet, 
seamless tubing, wire, welding materials—and in a variety 
of finishes and conditions. “KR” Monel is produced in rods, 
hexagons, squares, hot-rolled and cold-drawn. 


Applications: Because these alloys retain their non-magnetic, 
corrosion -resistant, and high physical qualities at abnor- 
mal temperatures, they have been used to advantage in 
aviation instruments, roller chains for retractable landing 
gear, controls, springs and contact arms in electrical equip- 
ment, in stressed structural members and fastenings. 





“K” MONEL 


(Age-hardened condition) 


Effect of temperature on physical properties 


FURTHER DATA AVAILABLE 


A 23-page reference manual, Engineering 
Properties of “K” Monel and “KR” Monel, 
contains all essential engineering informa- 
tion on these alloys. It is available, free, 





Creep Strength 
(0.10% in 
10,000 hr.) 

psi. 


Test Yield Strength Tensile 
Temperature | (0.20% offset) Strength 
oF psi psi. 


Elongation 
in 2 in. 
per cent 


for your files. 
Impact 

(Charpy) 
ft.-lb. 


Hardness . . . 
(Brinell) Nickel alloys are being increasingly di- 


verted to defense applications. However, 





—300 160,200 
—110 134,600 
Room 111,000 
200 108,000 
400 103,000 
600 105,000 
750 
800 
1000 


202,000 27 
171,550 
160,000 
150,000 
149,000 24 
146,000 23 


23.5 


105,000 
92,000 


124,000 8.5 
95,000 


1200 
1400 





80,000 
45,000 


80,000 
30,000 

















| technical help for metal problems involv- 

| ing corrosion, high temperatures or fatigue 

righ igen: is available from INCO’s Technical Service, 

36 (Rock. C) | either for immediate defense needs or for 
331 ae future installations. 


THE INTERNATIONAL NICKEL COMPANY, INC, 
67 Wall Street, New York 5, N.Y. 


NICKEL 2%, anoys 
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are 

engineered 

for 

faithfully accurate 
heavy duty weighing! 


BEBOP erition & Sons, 87 Clift Steal, New York 7, N.Y. 
T Ganticnen: Plesse send en calplate SAN an ; 
(C) Crone Scales C Push Pull Gouges 
0 Laboratory Scales oO Force Measuring 

(CD Dynamometers Scoles Devices 


Fill In and Mail C 
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WHO, ME, A PRESSURE SPENDTHRIFT ? 


Let FULLER ROTARY COMPRESSORS 
supply just the pressure you need 
WHERE you need it. 


Sure, you need large, high pressure units to supply pressures equal to 
the demands of certain operations. But it costs plenty to compress air 
for these uses . . . and then have to reduce pressure from 10 to 50 Ib. 
for some other task. That’s why more and more plants throughout the 
country have adopted the economical plan of “spotting” Fuller Rotary 
Compressors wherever air is needed . . . at pressures up to 125 psig . 
supplying only the pressure required for most efficient work. 

Fuller Rotary Compressors have few moving parts. . . the rotor, bearings 
and blades. They’re fully dependable . . . need only infrequent inspection. 
There are no valves to leak or seats to grind. They’re readily accessible. 
Blades automatically compensate for wear. Full capacity is main- 
tained for the life of the machine. They’re engineered for a full 
life-time of new machine efficiency. 

If you’re interested in dependable, more economical operation, get in 
touch with a Fuller engineer. He’ll show you how you can be sure of 
getting just the pressure you want, where you want it . . . how you can 
cut installation and maintenance costs while you boost operating effi- 
ciency. There’s no obligation, of course. 


FULLER COMPANY, Catasauqua, Pa. - 120 $. LaSalle $t., Chicago 3 - 420 Chancery Bidg., San Francisco 4 


mee emma 


DRY MATERIAL CONVEYING SYSTEMS AND COOLERS 
COMPRESSORS AND VACUUM PUMPS 


rs m LX c-109 


58 
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try Ing to decide 


what fuel to use 


Tavoleo)s MmMeliilelirsileli Me i-la ale: 

















EASTERN GAS AND FUEL ASSOCIATES 


PITTSBURGH BOSTON CHICAGO CLEVELAND DETROIT NEW YORK 
NORFOLK PHILADELPHIA SYRACUSE 


For New England: New England Coal & Coke Co., For Export: Castner, Curran & Bullitt, Inc. 





€ How SPENCE Cuts Costs 
of Temperature Contro 


NEW THERMOSTAT ELEMENT—improved to 
practically eliminate loss of filling. Rugged 
construction; cannot be injured by over- 
heating. 











SECO METAL—Seats and discs cre made 
of SECO Metal—guoranteed not to wire- 
draw. 








PACKLESS CONSTRUCTION — All Spence 
main valves and most pilots are built with- 
out stuffing boxes. This minimizes friction 
. . « eliminates much time-consuming main- 
tenance. 








PROTECTED SPRINGS — Springs in the 
Spence Regulator are out of the path of the 
steam or other fluid flowing through the 
valve. 











LARGE BALANCED DIAPHRAGM — Scene 
metal diaphragms, under usual conditions, 
never require replacement. 











Spence Temperature Regulators reduce the steam pressure and 
also accurately modulate the flow as required to control the tem- 
perature. No separate reducing valve is necessary @ The Spence 
ET150 Regulator is recommended for heater pressures up to 50 psi. 
For higher pressures the Type ETD is available @ For complete 
details on the entire Spence line of automatic regulating valves, 
strainers and desuperheaters, write for Bulletin 1200. 


SPENCE ENGINEERING COMPANY, INC. 
WALDEN, NEW YORK 
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ick the V- 


Belt Sheave 


which all industry likes best 


TRAct mann 


Split hub is clamped to shaft. Heavier 
taper-bored rim slides easily over tapered 
bub—no keyway obstruction on cone sur- 
face. Positive press fit on shaft. Large, 
long pull-up bolts also used as jack screws 
to remove rim. 


Here’s a 26-word description of the 
V-belt sheave that is used more than 
any other.* 

wo parts for easy handling—sepa- 
rately or together. Split hub and taper- 
mated rim make mounting easy. No re- 
alignment problem—clamped hub stays 
put while } ing rims. 

That’s Worthington’s QD—the origi- 
nal tapered cone-grip sheave that’s pre- 
ferred by men who have to install or 
change sheaves. The QD is easy to get on, 
easy to get of. yet always tight on the shaft 
—tighter than any other sheave on the 
masleee. Hubs for every bore—lower in- 
ventory cost. 

For your machines, pick Worthington 
Multi-V-Drives with QD sheaves and 
Worthington-Goodyear EC Cord V-belts. 

Comins range of stock sizes— prompt 
shipment from distributors everywhere. 
*In addition to being one of the largest-selling sheaves, 
the popular W orthinaton QD design is licensed to many 


other sheave manufacturers. For your protection, dimen- 
sions are standardized to permit interchangeability. 











WORTHINGTON 


—— 
SS 


—_—=- 


— en IS ff, a0 F f . 
U/ML 


Lata 


THE GOOD RIGHT | 


HAND OF INDUSTRY 


gheaves, V-belts, veriable speed drives contrituge!, pewer, retery, steam water-cooled ov cooled 
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the light 
almost failed... 


hut the distributor 
“came through” 


A hydro-electric plant, crippled by 
drought, was threatened with losing 
its franchise; was given 60 hours to 
bring its service up. Two Diesel en- 
gines were about to arrive when some- 
body remembered to order the V-belt 
drives. 

A call to Anderson-Crane Rub- 
ber Company, Worthington distrib- 
utor in Minneapolis, located four 
large D-section QD sheaves and 25 
Worthington-Goodyear steel cable 
V-belts. These were rushed by car 
at night to the power plant, arriving 
just ahead of the engines. Within 24 
hours, the plant was producing full 
power. 

Once again, the Worthington dis- 
tributor was on the job—with the 
needed supplies and the prompt 
service! 


Worthington Pump and Machinery 
Corporation 
Multi-V-Drive Sales Division 
Buffalo, New York 

Send Bulletin V-1400-B7F 
Worthington Multi-V-Drives. 


on 


Name 
Company 


Address State 


mv.13 


Zone 





6l 





That’s right! 
| burn No. 6 oil 


% 4 


V4 < 
X 4% 


No, not a bit of trouble! 


eN 


Yes, it’s a Preferred. 
They specialize... § ...in fully*automatic 


operation with 
residual fuels! 


That plant engineer is only one of hundreds who label us special- *What We Mean By 
ists in fully automatic operation with residual oils. We're proud of 
the title, of course, for we achieved what many folks said couldn't 
be done. But, actually, we at Preferred like to be thought of as all- e Starts automatically 
around experts in combustion problems. Witness the complete Pre- * Ignites automatically 
ferred line of gas, combination oil-and-gas and light oil-fired steam 
generators. ¢ Starts at low fire and 
follows load automatically 


Fully Automatic Operation 


We tackled and solved the problem of residual oils, because we 
knew we could cut your production costs by $3,000 to $35,000 a 
year by reducing fuel costs. Scores of Preferred customers have 
already pocketed these savings. Like the engineer on the ‘phone, 
they are burning No. 6 oil with fully *automatic operation. 


Shuts off, cleans and 
purges itself automatically. 


If you are now using more expensive grades of fuel, discuss your 
installation with a Preferred representative or write for Bulletin 
175 about the Preferred Horizontal Rotary Oil Burner and Bulletin 
1000 which describes the Preferred Unit Steam Generator. 


PREFERRED UTILITIES MANUFACTURING CORP. 
1860 BROADWAY, NEW YORK 23, N. Y. 


ee 
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FOR PART | use srurtevant vane controw’ 
LO AD © FOR HIGH EFFICIENCY AT LOW COST 


IDEAL PART LOAD) _ { FULL LOAD x ( LOAD )’ 
F N 





FAN POWERS” (FAN POWER RACTIO! 


8 





ao saeend IDEAL PART LOAD FAN POWER 
OF controLs ACTUAL POWER INPUT 
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FULL LOAD CFM (PERCENT) 
(Loap Fraction) 


Have you ever considered the relative efficiencies 

of methods of mechanical draft fan volume con- 

trol—and then evaluated them against first cost? 

Do so, and you will find Sturtevant Inlet VANE 

CONTROL is the best. It is high in efficiency of 

control* and low in first cost. 

Whether for forced or induced draft, the new A new Bulletin, DB 92-810, describes the mechanical 
VANE CONTROL is a simple and reliable regu- improvements developed for Sturtevant VANE CON- 


lator of fan output—a control which responds TROL and its use in mechanical draft, industrial and 


aes : “> ‘ . ventilating applications. Write today for a free copy. 
instantly -” varied demands, and yields major Westinghouse Electric Corp., Sturtevant Division, 
power savings at reduced loads. 158 Damon St., Hyde Park, Boston 36, Mass 


———y 


you CAN BE SURE...1F ITs Westinghouse 


PUTTING 


FORCED DRAFT FANS INDUSTRIAL FANS CENTRIFUGAL COMPRESSORS AXIAL FLOW FANS INDUCED DRAFT FANS 
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A Worthington Supercharged Dual Fuel Engine in the Oskaloosa plant 
— part of the lowa Power And Light Company System. 
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WORTHINGTON MICRO-METERING GAS VALVE 
One for each cylinder 
Used on Spark Ignition and Dual Fuel Engines — Governor controlled — 
Individually adjusted. 
Assures: — Equal cylinder loading — Smooth running at all loads — 
Better speed regulation — Lower mai 





Full load operation, 24 hours a day, is routine per- 
formance for Worthington Dual Fuel Engines. 
They're designed and built to do just that — and 
they're doing it for power companies in communities 
all over the world. 


They're saving money for their users every day, 
too, because of their Worthington-pioneered dual 
fuel feature that enables them to operate on gas or 
oil, or any combination of these fuels. Also, without 
losing load, they can instantly be changed over from 
one fuel to the other. 


When gas is your fuel, only a very small amount of 
pilot oil is needed for ignition. Micro-metering 
valve (see drawing) on each cylinder provides equal 
distribution of gas for smooth, steady operation. 
Supercharging assures maximum economy through 
high thermal efficiency with either fuel. 


BESIDES FUEL SAVINGS— 


Lubrication and maintenance costs have been cut 
to a minimum through an effective system of “‘hot- 
spot’’ lubrication, according to users of Worthington 
Dual! Fuel Engines. Why not get the whole story that 
proves there's more worth in Worthington? Write to 
Worthington Pump and Machinery Corporation, Engine 
Division, Buffalo, New York. 


WORTHINGTON 


(oy. 


ALLL 
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CMH Free-Flexing Expansion Joints for pressures 
to 30 psi; stainless steel or copper; flanges or 
welding ends; standard sizes to 48" I.D.; larger 
sizes available for special applications. 


CMH Controlled Flexing Expansion Joints for 
Pressures to 300 psi; stainless steel or copper: 
flanges or welding ends; sizes to 48" 1. D. 


The PROBLEMS of pipe motion control are re- 
duced to a minimum when you use CMH corrugated 
type expansion joints. Scientifically formed by advanced 
methods, they represent the modern, cost-saving, 
trouble-saving way to control axial, lateral or radial 
motion in piping or to correct for misalignment. 
For new installations or for replacement of obsolete 

equipment, specify CMH expansion joints. Complete 
data is given in CMH’S Expansion Joint Design Guide. 
Write for a copy . . . it’s the first step towards eliminat- 
ing the headaches that are so often a part of pipe-line 

CMH Flexonifiex Expansion Joints with integral . 

control rings for pressures to $500 psi; stainless motion control. 


steel and other alloys; standard sizes %" through 
6" 1.D.; larger sizes also available. 


cam onaos mes CHICAGO METAL HOSE Corporation 


i 1335 S. Third Ave. * Maywood, Ill. * Plants at Maywood, Elgin, Rock Falls, and Savanna, Ill. 
In Canada: Canadian Metal Hose Co., Ltd., Brampton, Ont. 


QNE DEPENDABLE souR 


| for every flexible metal hose require 


Soiatens Westin aed ns Vortety of Metals * Expansion Joints for Piping 3 
lows + Flexible Metol iReteh Couthd and Armor. « Aecouttion of:teens tn 
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If a 30% increase in production 


sounds like sweet music to you—keep your 
ear tuned to this story. 


One of the largest manufacturers of 
phonograph records recently relocated 60 of 
their record presses, and also equipped 
it] a € each one with a }/,"’ Yarway Impulse Steam Trap 
My, and Strainer. What happened? A 30% 


increase in record production . . . plus a 
decision to equip all 130 presses 


sweet music in the plant wit Yarwaye 


It's another example of how these Yarway 
Impulse Traps can help increase 
production by sending the most premium 
B.T.U.’s at top temperatures into 

your produc? or process. In plant after 
plant, they get equipment hotter, 
sooner and keep it hot. 


Other Yarway features—small size, easy hook-up, one g part, 
low upkeep, stainless steel construction . 

and low cost. Nearly 750,000 Yarway Impulse Steam Traps 

have already been installed. 


It's always convenient to buy Yarway Traps 

and Strainers. One of the 216 

industrial distributors who stock and l 
sell them is located near you. 


Vv. 
ea sopra aed the steam trap designed 
with more production in mind 


Trap Catalog write— 





YARNALL-WARING COMPANY 109 MERMAID AVE., PHILADELPHIA 18, PA. 
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INDUSTRIAL Power, 
22 P< 





CONOMICAL manufacture of 
E iiquia sugar at the required low 
sales margins depends on a round-the- 
clock flow of process steam and elec- 
trical power at the lowest possible 
‘ost. When existing steam turbine 
generator capacity at Refined Syrups & 
Sugars, Incorporated, Yonkers, N. Y., 
became inadequate to deliver the re- 
quired amount of electrical power at 
economical rates, a new 2000 kw steam 
turbine generator was installed. 

This new unit is rated at 2000 kw, 
80 per cent power factor, 480 v, 3 
sory 60 c and now operates at peak 
oads of 1850 kw. It is a straight im- 
pulse type machine, has 13 ~_m. 
operates at 3600 rpm and employs four 
bearing construction, two for the tur- 
bine and two for the generator with an 
oil lubricated flexible coupling between. 
Previous generating equipment, which 
consisted of two steam turbine gener- 
ator units rated at 1000 kw and 650 kw, 
delivered no more than 1400 kw be- 
cause of excessive internal wear and 
bearing difficulties. These old units are 
now rated as standby emergency equip- 
ment for the plant. 

The speed governor of the new unit 
is an oil relay type and permits speed 
control by hand at the unit, or re- 
motely by use of a small motor. 

The generator has a sealed air cool- 
ing system. Fans on the rotor circulate 
the air within the system through a 
shell and tube type heat exchanger 
using nearby Hudson River water as 
the cooling medium. This keeps the 
generator windings clean and free of 
contaminated air. Copper-nickel tubes 
of the heat exchanger successfully re- 
sist the highly corrosive action of river 
water and eliminate the necessity of 
special water treatment. 

Lubricating oil is supplied to the 
turbine generator unit from a 150 gal 
reservoir through a forced feed sys- 
tem. This oil receives continuous clar- 
ification by centrifuge and is constantly 
circulated through a shell and tube 
type heat exchanger employing softened 
makeup water as the cooling medium 
Since it is desirable to maintain a fairly 
even oil temperature, and that of make- 
up water varies due to seasonal 
changes, an automatic temperature de- 
vice is used to control flow of water 
to the oil cooler. 

Electrical control of the generator is 
the steel enclosed switchgear type. In 
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This modern turbine generator set and the motors it drives produced savings thet 
almost make operation of refining equipment a by-product of the process steam 
generated. Remote speed changing and synchronizing controls simplify operetion 


GENERATOR POWERED BY 
PROCESS STEAM BRINGS 
MOTORIZATION, LOW COSTS 


W. J. MATHEWS, Chief Engineer 
Refined Syrups & Sugars, Inc. 





By installing a new turbine generator unit and replacing steam 
drives with electric motors, steam required for the sugar re- 
fining operations was reduced 22 per cent, leading to plans 
for more than doubling present generating capacity. Ade- 
quate controls and modernized coal pulverizers help in the 
ease of operation and maintenance and increase savings 
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addition to normal instrumentation and 
overload and low-voltage protective 
devices, differential relays protect the 
generator against any unusual unbal- 
anced load condition. A push button 
switch is also provided for control of 
the small motor on the governor so that 
speed changing for synchronizing with 
the other units can be accomplished by 
the operator, if desired, at the switch- 
gear. 

Since installation, the new generat- 
ing equipment has operated 24 hours 
a day, 7 days a week, generating ap- 
proximately 40,000 kwh daily. Steam 
enters the turbine through a 10 in. 
inlet pipe at 250 psig pressure with 
50 F superheat and exhausts to the 
process steam system of the sugar re- 
finery at 15 psig through a 20 in pipe 

Nearly 2,900,000 Ib of process steam 
a day are required to serve such refin- 
ing plant equipment as vacuum pans, 
evaporators, heat exchangers (for 
water and liquid sugars), clarifiers, 
blow-off tanks and mixers. About 75 
per cent of the process steam is re- 
turned to the makeup water supply as 
condensate, the balance being con- 
sumed by direct injection into sugar 
liquors, lost by contamination or by 
being too far from the boilers for eco- 
nomic return. 

It is interesting to note that the 
company, by changing much of its 
steam driven refinery equipment to 
electrical motor drive, has achieved a 
22 per cent reduction in amount of 
steam required to produce 100 lb of 
liquid sugar, and obtained a corres- 
ponding reduction in coal consumption 
in the boiler plant. 

The new generating unit has a steam 
rate performance of 28.3 lb per kwh 
and the boiler plant generates approx- 
imately 11 Ib of steam per Ib of coal. 
Based on these figures and the 40.000 
kwh generated daily, about 1,100,000 
lb of steam passes through the turbine 


of the unit. 50 ton of coal per day 1s 
required to produce this flow of steam. 
This means that the electrical energy 
used in the refinery becomes a by- 
product of the steam used since, as 
already stated, nearly 2,900,000 Ib of 
process steam per day, with a corres- 
ponding coal consumption of 130 ton 
is required. 

This differential between amount ot 
steam passing through the turbine 
generator for the required electrical 
load and the total amount used in the 
refinery makes it possible to carry out 
the program of more motorization of 
steam driven refinery apparatus. This 
will further reduce consumption of 
steam and coal for production of sugar 
Current study of plant requirements 
indicates that an additional turbine 
generator of 2500 or 3000 kw capacity 
would most economically reduce the 
differential, increase motorization and 
provide desirable cost reductions in pro- 
duction of steam and electrical power. 

Current fuel supply is bituminous, 
¥2 in. slack coal, delivered in 1000 
ton lots by railroad and barge. As a 
precautionary measure a reserve pile of 
5000 ton is maintained in an adjacent 
field area. The coal undergoes a pri- 
mary crushing, is weighed and trans- 
ferred by a weigh-belt to 500 ton 
catenary overhead bunkers after pass- 
ing over a magnetized pulley for tramp 
iron separation. 

Two 60,000 Ib per hr generators 
provide the required steam, automatic- 
ally controlled so as to balance output 
against demand with the maximum 
flow automatically limited to the ca- 
pacity of the steam generators. The 
turbine generator was designed to suit 
the steam condition and to carry the 
kw load needed to meet plant power 
requirements. 

Steam generators are the ring, uni- 
directional type, and employ a washer 
and separator that assures a sufficient 


flow of clean, dry steam through 
superheater and three non-return 
valves to a common header. Four unit 
pulverizers feed the required mixture 
of hot air and coal to the two boilers. 
Primary air, fed to the pulverizer by 
an integrally driven fan, heats the 
coal to 250 F. The coal drops over a 
magnetized vibrator feeder-mixer to a 
first stage crusher for impact break- 
down (with a scrubbing action) and 
then to an attrition stage where it is 
in constant suspension. Pulverized 
coal is blown by the pulverizer fan di- 
rect to the burners and mixed with 
secondary air. 

Pulverizers are set on vibration elim- 
inators. They have been modernized 
by facing the grinding parts with 
tungsten carbide. In addition to in- 
creasing life of the parts, down time 
has been eliminated and a sustained 
state of finer pulverization has been 
achieved. Flyash is also reduced. 

When steam flow goes over 65,000 
Ib per hr, a valve on the combustion 
control board automatically reduces 
amount of steam going to the refining 
plant. The master sender controls coal 
supply to both boilers and controls air 
supply in the induced and forced draft 
system. 

City water is supplied through a 
zeolite softening system to storage 
tanks for makeup boiler supply at the 
rate of 10,000 cu ft a day. Additional 
chemical treatment is automatically 
provided to boiler water supply by two 
pumps, actuated by a makeup meter 
controlled device. 

Hudson River water is supplied for 
refinery purposes by either or both of 
two 4000 gpm ss. 

Distribution of the end product, re- 
fined liquid sugar, to bakers, brewers, 
confectioners and other trade markets 
is made by a fleet of stainless steel tank 
trucks, and by railroad, barge and boat 
from the company pier. 





PRINCIPAL EQUIPMENT AT REFINED SYRUPS & SUGARS, INC. 


Steam generators 

Coal pulverizers 

Boiler feed pumps 

Feedwater heater 

Feedwater regulators 

1D and FD fans 

Combustion contro! board 
Water softeners 

Chemical feed pumps 
Continuous blowdown flash tank 
Air compressor 

Smoke indicotor recorder and alarm 
625 kw turbine generator 

1000 kw turbine generator 

2000 kw turbine generator 
Voltage regulator, 625 kw unit 


Worthington Pump & Machinery Co 
Hoppes Manufacturing Co. 


Worthington Pump & Machinery Corp 
Chicago Pneumatic Tool Co 
Westinghouse Electric Corp 


Worthington Pump & Machinery Corp 


Riley Stoker Corp 
Riley Stoker Corp 


The Swartwout Co 
B. F. Sturtevant Co 
Hagan Corp 

Elgin Softener Corp 


Coal Scale 


Lubricating oil 
Elgin Softener Corp Oil purifier 200 kw 
General Electric Co. Fuel oil pumps 
Conveyer belts 
General Electric Co 


General Electric Co 


Voltage regulator, 1000 kw unit 
Voltage regulator, 2000 kw unit 
Main breaker, 625 kw unit 
Main breaker, 1000 kw unit 
Main breaker, 2000 kw unit 
Injection water pumps 
Windial (speed and direction) 


Air cooler, 2000 kw generator 


Oil purifier 625 and 1000 kw units 


Vibration eliminator (pulverizers) 
Magnetic pulley (coal conveyer) 
Synchronizing equipment ... 


General Electric Co 
Allis-Chalmers Mfg. Co 
Allis-Chalmers Mfg. Co 
Allis-Chalmers Mfg. Co 

Roller-Smith Co 
Lecourtenay Co 

Bendix Aviation Corp 
Merrick Scale Co 

Schutte & Koerting Co 
Socony Vacuum Oil Co 
The DeLaval Separator Co 
.... Bowser Inc 

Viking Pump Co 
Robinson-Brannin Co 

The Vibration Eliminator Co 
Kiekhaefer Corp. 

U. S. Electrical Motors, Inc. 
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Air compressors used in conjunction with the boilers which 
supply steam for process and electrical power generation 


Two 60,000 Ib per hr steam generators operate continuously 
to produce nearly 3 million ib per day for refining sugars 


em 


Se 





This oil separator is part of the force feed lubrication. 
The oil is continuously clarified, has controlled cooling 





Coal pulverizers were modernized by hard facing grinding 
ports, increasing life and reducing maintenance and flyash 


Combustion control board supervises boiler conditions for Control panel for the turbine generator has synchronizing 
efficient operation in supplying steam for process and power pene! handy at right for synchronization at the switchgeer 
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Air distribution and humidity control play an important 
role in the proper manufacture of candy af this factory 


IR CONDITIONING helps in- 

dustry to produce better products 
It prevents waste, preserves and im- 
proves health, safety and efficiency 
of the workers. It is indispensable for 
many manufacturing processes, is of 
great value to industrial plants gener- 
ally and will play an important role 
in any future emergency. 

In industry, air conditioning is fre- 
quently concerned with control of at- 
mospheric conditions needed for manu- 
facture, processing and preservation of 
material and equipment. In other cases, 
it may serve only to provide a favor- 
able industrial environment for 
workers. In many installations adjust- 
ing air conditions is possible so as to 
provide a reasonable compromise be- 
tween the requirements of the pro- 
cess and the health and comfort of 
the workers. 

Here are some of the ways air con- 
ditioning is used in the process and 
storage of materials: 1. control of 
moisture content, 2. control of the 
rate of chemical reactions, 3. control 
of the rate of biochemical reactions, 
4. control of the rate of crystallization, 
5. close tolerance machining and grind- 
ing (control of temperature), 6. pro- 
tection of highly polished surfaces 
(control of dew-point), 7. elimination 
of static electricity (control of humid- 
ity), and 8. control of conditions for 
material testing laboratories. 

Industrial air conditioning is con- 
cerned with the definite control of the 
atmospheric industrial environment, 
and it is, therefore, closely related to 
proper heating and ventilating. Air 


Temperature and relative humidity are maintained in all 
areas in this wire plant to assure exact final dimensions 


INDUSTRIAL AIR CONDITIONING 


ITS 


Here are some of the modern applications of that useful tool, air 


conditioning, as they are applied to industry for processing, pro- 


tecting highly polished metals, humidity control and employee health 


F. HONERKAMP, Chief Engineer, Anemostat Corp. of America 


conditioning and heating of large fac- 
tory spaces usually are handled by one 
system. Heat may be distributed by 
radiators, steam unit heaters, direct- 
fired unit heaters or central warm-air 
installations with duct work. 

Propeller-type unit heaters with 
downward discharge have been utilized 
to advantage in buildings with low 
and medium high ceilings, but they 
do not always provide satisfactory air 
distribution. High outlet velocities 
have to be employed in order to direct 
the air stream downward with suffi- 
cient force — and this might cause dis- 
comfort to the workmen beneath the 
heaters. Furthermore, the area covered 
is restricted. The great advantage in 
the use of propeller fan unit heaters 
is that no duct work is required. Cen- 
trifugal fan unit heaters frequently re- 
quire installation of ducts with special 
air outlets in order to improve the air 
distribution. 

In factories, especially assembly 
plants, where steam is not available or 
economical, direct-fired heaters for 
coal, gas or oil can be successfully 
applied. Such units occupy only small 
floor areas, are capable of firing ef- 


ficiently and are dependable and safe. 
They are used either as unit heaters 
or simplified decentralized heating 
systems with duct work. However, unit 
heaters are not too practical in plants 
where processes create quantities of 
heat and smoke — in such cases, fresh 
air is needed to maintain proper air 
conditions for workers, and a duct 
system provides the solution. 
Proper distribution of air in large 
buildings is often a difficult problem, 
especially in plants with large window 
areas, where heat losses from glass 
result in a relatively high temperature 
differential between supply air and the 
air in the enclosure. Ceiling outlets of 
large capacities are the only means of 
handling the necessary large air quan- 
tities. Buildings with high ceilings 
have worked out well using unit 
heaters combined with aspirating air 
diffusers. These units are of simple 
design, are eo and dependable 
and give satisfactory air distribution 
even under difficult conditions. 
Importance of proper air condition- 
ing and air distribution cannot be 
stressed enough. When compared to 
an ideally designed ventilating system, 


INDUSTRY AND POWER * October, 1951 





Sensitized paper storage room is maintained at a constant 
relative humidity to preserve properties of chemical paper 


} 


Draft free distribution of air can be obtained with duct 
work and efficient outlet grille, even under saw-tooth roof 


APPLICATION WITH GOOD AIR DISTRIBUTION 


the air conditioning installation is often 
justified on the basis of saving in 
first cost alone. Air diffusers are now 
available that permit introduction of 
conditioned air into spaces at con- 


siderably lower temperatures — yet 
without objectionable drafts. This 
makes possible the caring for a given 
heat load in a space with lower vol- 
umes of air than ever before. 

Perhaps the best way to illustrate 
what can be done with air conditioning 
in a large industrial plant is to select 
a typical case and describe the prob- 
lem and its solution. A windowless 
factory that measures 720 x 1780 ft 
is divided into ten equal smaller sec- 
tions each 160 ft wide plus three ser- 
vice bays. The center service bay is 
80 ft wide and the two others are 50 
ft wide. Height from floor to the 
bottom of the chord of the roof trusses 
is 40 ft. The service bays are lower 
than the main sections and have ma- 
chine shops on the first floor and 
offices on the second. 

Heating is with 18 direct-fired unit 
heaters, each having a capacity of 
6,000,000 Btu. They are fed by a bin- 
feed coal stoker and e uipped with a 
75,000 cfm fan, dobeen be a 60 hp mo- 
tor. Heaters and their accessories are 
placed in batteries of three in the base- 
ments of the service bays near the side 
walls of the buildings. This arrange- 
ment permits a simple duct layout. 

Each of the six heater rooms has 
two air shafts of approximately 10 x 
17 ft that extend _ the roof to 
small penthouses:.equipped with 
louvers. The percentage of fresh air 
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taken in by the heater room fans can 
be varied to any desired amount, and 
air can be entirely recirculated. Heaters 
and fans are in the same plenum cham- 
ber, which is separated from the firing 
room, in order that dust and coal can- 
not mix with the hot air. 

Duct work in the plant is non-me- 
taltic — asbestos cement board, 3/16 
and 1/4 in. thick, was fabricated on 
the job. Heating of the main ten sec- 
tions is independent of the offices and 
the machine shops in the service bays. 
Ducts for the main sections run through 
the trusses or steel superstructure, 48 
ft above the floor. The specifications 
required that no heating should occupy 
any of the space in the main sections 
below the roof trusses, 40 ft above 
the floor. 

A total of 160 aspirating air dif- 
fusers was installed in the main sec- 
tion of the plant, and they were 
mounted at the bottom chord of the 
roof trusses. In order to avoid strati- 
fication and to uniformly distribute 
air over the whole area the neck velo- 
city is over 2000 fpm. Neck diameters 
of the air diffusers range from about 
20 to 30 in., and units supply air 
quantities from 5000 to 10,000 cfm. 
In spite of the unusual height of the 
outlets the air is evenly distributed. 

In the offices on the second floor 
of the service bays, the air is distributed 
by aspirating diffusers of a different 
type. In addition to the outlets used 
for distribution of the heated air in 
winter, additional outlets for venti- 
lating purposes in summer were neces- 
sary in order to handle the increased 
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air volume (ten changes per hour) 
Heater fans are used to help carry this 
summer ventilating load, which is large 
where this factory was constructed. 

In the offices, for example, about 
75,000 cfm of air are handled during 
the winter and 190,000 cfm of air dur- 
ing the summer. Of this amount about 
84,000 cfm are distributed by the ad- 
ditional ventilation outlets and 106, 
000 cfm by the heating outlets, which 
in summer also handle ventilation air. 
Nearly 300 aspirating diffusers are in- 
stalled in the office space. 

This installation had some unusual 
problems for the air conditioning en- 
gineer to solve and one was the ex- 
treme ceiling height. The remarkable 
success of the installation was in no 
small degree due to use of scientifical- 
ly designed air diffusers. Because of 
their unique ability to draw in up to 35 
per cent of room air and mix it with in- 
coming supply air before discharge in 
the form of air blankets of low velocity, 
the system is abie to provide draftless 
conditions at the worker level, both 
in summer and winter. 

Air conditioning should be an or- 
ganic part of the industrial building. 
Therefore, cooperation between archi- 
tect and mechanical engineer is of ut- 
most importance for the proper in- 
tegration into the structure. In se- 
lecting an air conditioning system per- 
formance, first cost and maintenance 
expense must be considered, as well 
as the amount of space needed and 
equipment weight. Ease of installation 
and access for servicing are also im- 
portant items to consider 





SELECTION OF A-C MOTOR CONTROLLERS 
FOR HIGH VOLTAGE SYSTEMS 


Motor controllers for 2300 and 4600 v systems come in standard 


and high interrupting capacity ratings, and in various types 


designed for many applications. Here are ratings, construction 


details, comparative costs and other information that will help 


in selecting the best equipment for the job and the location 


T. F. BELLINGER, Engineer, Allis-Chalmers Mfg. Co. 


ALANCE between use of low and 

high voltage a-c electrical equip- 
ment has recently swung heavily to- 
wards the latter. This trend is quite 
marked in new large plants and such 
major expansion projects as cement, 
chemical, mining, paper, petroleum, 
tubber, steel industries and __ public 
utilities. 

Low a-c voltages are those of 600 v 
and less, while those above are termed 
high voltages. However, next standard 
value above 600 is 2300 v and the gen- 
eral conception of high voltages are 
those of 2000 v and up. Ratings be- 
tween 600 and 2000 v will not be cov- 
ered here because they are not standard 
in the United States. 


Advantages of High Voltages 

Major advantages of high voltage 
power systems are improved system 
stability, lower overall costs, and great- 
er available load capacities. They allow 
much smaller values of load current on 
feeder lines, reducing line losses and 
voltage variations caused by switching 
heavy system loads. This is especially 
important where large motors, started 
on a heavily loaded system, cause a 
drop in voltage and unwanted shut 
down of other motors. On low voltage 
systems, more costly type of control 
equipment 1s required to reduce motor 
current surges during starting. 


An appreciable saving in both in- 
itial costs and plant space is possible if 
the plant system voltage is identical to 
that of the power line entering the 
plant, eliminating step down trans- 
formers for feeder supply. 

For motors and controllers up to ap- 
proximately 150 hp, low voltage equip- 
ment is the cheaper. Above this point, 
high voltage costs become less. For ex- 
ample, a 220 v controller will cost, on 
an average, about 50 per cent as much 
as a 2300 v unit below 125 hp, will be 
approximately equal at 125 hp, and 40 
per cent more at 250 hp. A 2300 v mo- 
tor will cost approximately 5 per cent 
less than a 220 v motor for ratings 
above 200 hp. Controllers for motors 
above 250 hp at 220 v or 500 hp at 440 
v are not readily available and must be 
considered as special equipment. 

Economics of low and high voltage 
systems will be governed by size of the 
system and power class of the majori- 
ty of the motors. Circuits connected 
only to fractional and small horsepower 
polyphase motors should without doubt 
be below 600 v. 

Practicability and cost of acquiring 
and protecting several hundreds of 
thousands of available kva capacity is 
the major advantage of high voltage 
systems. Available reserve power is es- 
sential for future plant expansions and 
for voltage stability of the system. 





TABLE 1—MAXIMUM HORSEPOWER RATINGS OF HIGH VOLTAGE A-C CONTROLLERS 


Rating, 
amp 
100 
200 
400 


2200 - 2300 
100% pf 
450 
900 
1750 


v 


80% pf 


350 
700 
1500 


4000 - 4600 v 
100% pf 80% pf 


1500 
3000 


1250 
2500 
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High voltages in the past had been 
considered a menace to safety of plant 
personnel, but because of enforced 
safety codes, better insulation, improv- 
ed controller designs and a more high- 
ly trained plant operating personnel, 
the belief has been greatly reduced. 
Completely enclosed motor controllers 
and bus runs have been a big factor in 
preventing electrical accidents. 


Standard High Voltage Units 


Standard controllers for use with 
high voltage a-c polyphase motors 
have maximum ratings of 5000 v and 
are available for motors up to and in- 
cluding 3000 hp, 100 per cent pf at 
1600 v. Table 1 gives maximum ratings 
of a-c industrial motor controllers. At 
higher voltages, a much more costly 
type of equipment is required. 

Controllers start and stop motors. 
They can provide across-the-line full 
voltage, reduced voltage, or part wind- 
ing starting on any voltage up to their 
maximum rating. Units for full voltage 
starting are least expensive and require 
only one high voltage switch, while 
other types require two or more. Re- 
duced voltage and part winding start- 
ing are employed to minimize the start- 
ing shock to the electrical system and 
to the driven equipment. 

A high voltage controller includes 
framework or enclosure, line -switch, 
overcurrent relays, and auxiliary de- 
vices. They have been available in either 
the open framework or completely en- 
closed models. Demand for open units 
is small because of safety hazards and 
appearance and they are to be discon- 
tinned by most manufacturers. 

Enclosures consist of a self support- 
ing steel structure with the bottom 
usually open for power connections 
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Fig. 1—Modern high voltage motor controllers are metal en- 
closed and often combined in groups. Current limiting fuses 
and mourts function as interrupters and disconnect switches 


Fig. 2 (right)—Controller enclosures contain control and 





instrument transformers, relays and 


for operation. Modern means for servicing are , esaventont 


The line switch is an electrically op- 
erated contactor of the oil immersed 
or the air break type. Both have stand- 
ard current ratings of 100, 200 and 
400 amp at a maximum of 5000 v a-« 
They are required by NEMA Indus 
trial Control Standards to interrupt 10 
times full load current and carry 15 
times full load current for one second 
The air break type is the more recent 
development and fast gaining popu- 
larity because absence of an oil operat- 
ing medium greatly lessens the chance 
of fires and reduces maintenance. 

Overcurrent protection is provided by 
thermal type relays that usually operate 
from the secondaries of current trans- 
formers. Auxiliary equipment consists 
of control relays, control and current 
transformers, timing devices, field ap- 
plication equipment and other devices 
required for the particular circuit and 
motor with which they are used 


High Interrupting Capacity 

Because of the large quantities of 
power available to plant high voltage 
feeder systems, provision for short-cir- 
cuit protection becomes a major prob- 
lem. Mechanical circuit interrupters 
capable of clearing fault currents of 
50,000 to 60,000 amp on the high volt- 
age system are extremely costly, re- 
quire considerable space and main- 
tenance, and usually protect a number 
of controller-motor units. The entire 
group will be shut down by a fault 
or maintenance work on any one mo- 
tor or controller. 

To meet the problem, a high voltage 
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motor controller was developed to pro 
vide standard starting functions and 
yet have a short-circuit interrupting 
capacity of 150,000 kva at 2300 v and 
250,000 kva at 5600 v. These units are 
completely self-contained and used in 
dividually or assembled to form a group 
lineup with a common enclosed high 
voltage primary bus. Approximately 
two units of this type could be pur- 
chased for the cost of one circuit inter- 
rupter providing the same protection 
However, the controllers provide short 
circuit protection for the motor only 
and will not protect the feeder lines 

Short-circuit protection is provided 
by primary high voltage current limit- 
ing fuses that serve a dual purpose as 
interrupters and hook-stick operated 
disconnect switches. The fuses, inserted 
on the line side of the high voltage con- 
tactor, are mounted on disconnect type 
holders in a separate compartment as 
in Fig. 1. Fig. 2 shows the rear view 

Fuse units are specifically designed 
for short circuit interruption service on 
individual motor circuits and are not 





DON'T CLIP—DON'T TEAR 
WRITE FOR TEAR SHEETS! 


Rather than spoil this issue for 
other readers in your plant, let 
us supply you with copies or tear 
sheets of any of the articles for 
your files. Just drop a line to the 
editors, preferably on company 
letterhead, for articles desired. 
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ipplied for normal overload protection 
Successful operation of the complete 
controller depends on exact coordina- 
tion between fuses and thermal over- 
load relays. At no time should fuses be 
applied on existing control installations 
without the recommendations of the 
fuse manufacturer 

On short circuits, the conducting ele- 
ments of the fuses melt before the cur- 
rent in the first major half cycle loop 
can reach its peak value. Operation is 
shown in Fig. 4, taken from an actual 
test oscillogram. Assume that a fault 
on the system occurs at point 0 on the 
voltage wave and causes a current I, 
which lags the voltage by approxi- 
mately 90 deg. The dotted curve for 
I indicates the first cycle of current 
for sustained fault conditions 

The solid curve I’ shows the actual 
current flow permitted by the limiting 
characteristic and high interrupting 
speed of the fuse. The shaded area un- 
der the curve covers melting time; the 
dotted area indicates arcing time until 
interruption is complete at B. Fig. 5 
gives typical characteristics for two 
sizes of fuses 

Although general purpose controllers 
are suitable for about 90 per cent of 
all applications, some conditions neces- 
sitate modified and specially con- 
structed enclosures and auxiliary device 
arrangements. 


For Hazardous Locations 


A controller has been developed for 
the petroleum, chemical and coal han- 
dling industries and is suitable for op 
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Fig. 3—In test circuit, fault current would have followed 


curve | without fuse. Current limiting fuse held if to 
', Meliting time of link is shaded, arcing time is dotted 


Fig. 4 (righti--On current limiting fuse characteristics 
for 2300 v, 600 per cent starting inrush, 75 and 300 hp 
motors, dotted line indicates mazimem peak without fuses 
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Arrangement of steam generators and auxiliaries that supply 13,000 gal of hot water per hr for laundry 


PACKAGED BOILERS IN SERIES 
SERVE RAILROAD'S CENTRAL LAUNDRY 


OT WATER and steam heat for 
Hun Union Pacific railroad’s new 
central laundry at Ogden, Utah, is sup 
plied by a battery of seven Vapor- 
Clarkson fully automatic packaged 
steam generators. Approximately 3300 
lb of dry laundry every hour is being 
processed. This means that 13,333 
pieces of dirty laundry will be unload- 
ed at the south end of the newly 
erected building and within 1.5 hr will 
come out the other end of the building, 
washed, dried, ironed, folded, counted 
and tied in bundles ready for delivery 
to commissary across the street. 

Each of the seven steam generators 
installed in the U. P. laundry is rated 
at 4500 Ib of steam per hr. Total steam 
production is 31,500 Ib per hr. The 
speed with which they can be put into 
operation is illustrated by the fact that 
each boiler can develope 250 psi in 2 
min from cold water. However, the 
boilers are operated at 100 psi, the 
pressure required for laundry process- 
ing. The steam generators operate at 
efficiency between 80 and 82 per cent 
between one-third and full-rated ca- 
pacity. 

The generators are each fired with 
fuel oil and are completely automatic 
in operation from one-third to full 
capacity. A specially designed steam 
pressure switch starts the fire in one 


Seven units with total capacity of 31,500 lb per hr supply steam 
at 100 psi for processing operations and building heat; handle 
laundry for all U.P.'s passenger trains, hotels and restaurants 


L. W. ASHTON, Engineer, Union Pacific Railway Company 


or more units when steam pressure in 
the line is down, and shuts down when 
the line pressure is high. 

A unified control panel for the sev- 
en boilers is located in one corner of 
the plant. Electric circuits incorporat- 
ing low-water and steam-pressure lim- 
it switches are interlocked through a 
program relay to control automati 
ignition, flame-failure safety device, 
fuel-burner sequence, motor and oil- 
heater starters, and dampers that regu 
late the fuel-air ration. Open limit 
switches as well as power failure cause 
instantaneous burner shutdown. 

When the 100 Ib working pressure 
is reached, the fire is automatically 
shut off, but feedwater pump continues 
to operate the water pump, and when 
this happens the water automatically 
by-passes the boiler coils and returns 
to the water supply. An excessive 
water-pressure reading on the gage in 
dicates that the coils are in need of 
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cleaning, which is done by making two 
exterior connection and circulating an 
inhibited 20 per cent solution of muri- 
atic acid. 

Since no large quantity of water is 
heated under pressure, there is no 
possibility of the unit blowing up. 
However, as mentioned above, many 
safety devices are used to insure safe 
operation. The feedwater is treated by 
the “‘stick”” method in a small tank 
mounted on the base plate of the steam 
generator 

At the Ogden U. P. laundry, the 
machines are used, not only to heat 
the water to 180 deg for laundering 
operations, but to heat the building 
in winter. Steam developed by the gen 
erators is used to operate washers, 
ironers and pressers. In the basement 
of the building there are two large 
heat exchanger tanks, each of 2000 
gal capacity. The steam not used in 
pressers is condensed and re-generated 
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About 13,000 gal of water will be used 
every hour. 

Because of the heat generated in 
laundering operations, the laundry has 
a ventilating and air-conditioning sys- 
tem which changes the air throughout 
the building every 90 sec. 

Installed at the laundry are eight 
washers, three extractors, four flat- 
work ironers, three dryers, 12 tumblers, 
42 press units, six folders, one stacker, 
three tying machines, two continuous 
belt conveyers and a monorail system 
for moving baskets. The new plant will 
take care of linen from all Union Pa- 
cific passenger trains, Sun Valley and 
hotels and restaurants of the system 


pile driving outfit even if it were en- 
gaged in placing piles by steam jetting. 
These needs include steam for driving 
two 12 in. by 16 in. steam engines 
used in propelling the outfit, for driv- 
ing a compressor for operating the air 
brakes, for lifting and turning the pile 
driver leads, for activating a Vulcan 
No. 1 single-action steam hammer, for 
hoisting the piles into place in the 
leads, and for blowing the whistle. 
Manned by a crew of 10 men, this 
pile driving outfit is comprised of a 
McMyler-Intrastate pile driver; a ten- 
der car with a steel underframe which 
carries a locomotive-type water tank 
and a fuel-oil tank; an idler flat car, 


Arrangement of the seven 4500 Ib per hr packaged steam generators. Units 
can be cut in separately to handle varying steam loads at the laundry 


with the exception of the southern 
Utah parks property of the railroad. A 
complete dry-cleaning system in the 
plant will handle and uniforms 
for the entire railroad. 

Engineering for the laundry was 
done by Union Pacific and Vapor en- 
gineers under the supervision of W. 
C. Perkins, Chief Engineer of the 
Union Pacific Railroad. L. W. Ashton 
is U. P. R. Engineer on location. Vapor 
engineers were N. O. Kirkby at 
E. LaRocque. Construction was done 
by Larson Construction and Engineer- 
ing Company, Ogden, Utah. 


Another Railroad Application* 


Another interesting application of 
the Vapor-Clarkson steam generator is 
found on the New York Central Sys- 
tem. This company installed for the 
first time a salman boiler on a rail 
road pile driver. It produces 3,500 lb 
of steam per hr at pressures between 75 
and 300 psi which is more than suff 
cient to supply the entire needs of the 


*Information for this application was ob 
tained through the courtesy of the Vapo 
Heating Corp., builders of the Vapor-Clark 


ion packaged ‘team generator 
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also a steel underframe, for holding the 
pile driver lead and tools; and a small 
trailer push car carrying welding gas 


tanks and euipment. The total weight 
of this outfit is approximately 663,000 
lb. The steam generator has moved it 
up a 2.25 per cent grade from a stand- 
ing start and is capable of propelling 
it at a sustained speed of from 15 to 
20 mph on a level grade. 


Pressure Changed at Will 

Since the steam generator is more 
compact and much lighter in weight 
than the cool-fired boiler it replaced, 
it was necessary to install counter- 
weights in the cab of the pile driver 
for balancing the hammer and driving 
leads. Also in the cab is a 200 gal fuel 
oil tank which is refilled from the tank 
on the tender car after each day’s work 
by the engineer of the rig by means of 
a hand pump, although daily replen- 
ishment is not essential. Water is taken 
directly from the tank on the tender 
car. Immediately behind the generator 
are two steam chests which are made 
to operate at 250 psi; the safety valves 
are set at this pressure. However, the 
steam generator is set to cut out at 
200 psi and to go on again at 175 pe. 
and, unlike the former steam boiler, 
the steam pressure is maintained at 
110 to 125 psi while the unit is mov- 
ing from one location to another. Steam 
pressure can be changed by adjusting 
a dial. 

A water pump, a fuel pump, a blower 
and a magneto on the steam generator 
are driven by a two-cylinder, air-cooled 
Wisconsin gas engine. The water 
pumper to the generator is continually 
turned into steam so that it is not neces- 
sary to shut down work operations 
while feedwater is being added to the 
packaged steam generator. 








New Type Glass Will Aid Electronics 


@ A new kind of glass which can be precision-machined through the 
use of ultraviolet light, heat and hydrofluoric acid to form intricately 
cut patterns of any desired shape and depth was described at the 
International Chemical Congress in New York City recently by S. D. 
Stookey, senior research associate of Corning Glass Works. 


This new glass is the latest in a series of photosensitive compositions 
first announced by Corning in 1947 to produce permanent three- 
dimensional photographs in glass in a variety of colors. To the new 
composition, which is a special kind of photosensitive opal glass, 
Corning has adapted an equally new process of “chemical- 
machining,” which produces without the aid of mechanical tools, 
lace-like patterns hitherto considered impossible in glass. 


The versatility of the process has already been demonstrated in the 
manufacture of "printed" electrical circuits for electronic instruments. 
It appears certain that this new product will hasten important further 
advances in the field of electronics. 
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Over 66,500 sq ft of surface on coal processing units were insilated at 1050 F 


INSULATING WHILE HOT 
PREVENTS EXPANSION TROUBLES 


NGINEERS at the Disco Corp., 
Imperial, Pa. have solved the 
problem of expansion cracks in thermal 
insulation by insulating high-tempera- 
ture metal surfaces of their carbonizers 
and roasters at operating temperatures 
—up to 1050 F. Thermal expansion 
from shutdown to processing tempera- 
tures adds about 8 in. to the length of 
each carbonizer and 5 in. to the length 
of each roaster; insulation installed on 
the huge units while shut down would 
be very liable to crack and lose some 
of its effectiveness. 

Installed at the plant are seven car- 
bonizers each 125 ft long by 9 ft I. D., 
and seven roasters each of which meas- 
ure 6x95x16 ft. These units process 
over 1000 tons of coal per day to pro- 
duce Disco, a smokeless fuel from 
which liquors, tar and gases have been 
removed. The illustration above shows 
an insulated recirculating gas duct 
that leads diagonally from a roaster on 
top to a furnace below the carbonizer. 
To maintain the delicate process 
balances under all weather conditions, 
a total of 66,500 sq ft on seven such 
processing units were insulated. 

The insulation was applied to all 
units in 24x48 in. blanket sections. 
On each of the seven roasters, 5000 sq 
ft of surface area was insulated with a 
single layer of a 4 in. thick blanket; 
average temperature of the metal sur- 
faces was 750 F. Two 4 in. layers were 
applied to 450 sq ft of surface on each 
of the seven carbonizers at average 
temperatures of 975 F. The blankets, 


composed of mineral wool between 
metal lath and wire netting, were in- 
stalled with the wire netting against 
the heated metal. 

The insulating blankets were secured 
by 300,000 studs, welded to the metal 
on 9 in. centers. The studs were 5 in. 
long for the 4 in. thick insulation and 
9 in. long for the 8 in. thickness. After 
all the blanket sections were impaled 
on the studs, galvanized iron bands 
were tightly wrapped on 12 in. centers 
around the carbonizers and roasters to 
ensure a long lasting insulation cover 

A lock washer was placed over each 
stud, 1 in. of which protruded above 
the metal lath permitting the stud 
ends to be bent over. A 1/2 in. thick- 
ness of insulating cement was applied 
in two 1/4 in. layers over the insula- 


tion. The first layer was trowelled in 
to the metal lath and, after drying, the 
second layer was trowelled over it. 

Then sections of 1 in. wire mesh 
were stretched over the cement and 
laced together with 18 gage galvanized 
iron wire. The mesh covering was 
secured by auto-clench staples driven 
into the cement on approximately 12 
in. centers. As a weatherproof finish, 
asphalt mastic was trowelled into the 
mesh covering. The mastic was 1/8 
in. thick when dry. 

Insulating effectiveness is indicated 
by the temperature measurements in 
the table below. The temperatures on 
the outside insulation surface were 
measured at three points along a car- 
bonizer and a roaster and compared 
with bare metal temperatures 





TEMPERATURE MEASUREMENTS ON BARE METAL AND OUTSIDE INSULATION 


Point of temperature 
measurement 


Roaster: 
High end a 
Middle 4 
Low end 4 


Carbonizer: 
High end 8 
Middle 8 
Low end , 8 


Thickness of 
insulation, in.* 


Temperature at 
metal surface, F 


Temperature on outside 
insulation surfoce, F** 


148 
123 
We 


186 
el 
143 


*Mineral woo! blankets 24 in. wide and 48 In. lon 
**Measured with mercury bulb thermometer completely insulated except for the tip, which wos 
placed against insulation on the roaster and carbonizer 


NOTE: Information and dato in this article were made available through the courtesy of Industricl 
Mineral Wool institute, 441 Lexington Avenue, New York 17, N. Y 
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rs 685 ton. Each corner is carried on 
eight 30 in., fully equalized, single 
flanged wheels, traveling on 171 Ib 
track rails on 2 ft 6 in. centers. All 
eight wheels on each corner are drivea 
by a 33 hp motor through worm gear- 
ing, universal joints and flexible cou- 
plings, with one worm set for each four 
wheels. 

Four rail clamps for each tower hold 
it against a wind pressure of 40 psi. 
Clamps may be set in an emergency at 
the will of the operator, by power fail- 
ure, or by operation of the anemometer 
which cuts off power at a predetermined 
wind velocity and applies brake and 
sets clamps. A 160 ton surge hopper 
delivers ore to the feeder under each 
unloader. Ore flow is regulated by a 
ratchet operated gate which, when set, 
determines the depth of ore on the 
feeder. The feeder itself is powered by 
a 15 hp variable speed motor and rate 
of feed to belt may be varied from 665 
to 1330 ton per hour when handling 
150 Ib ore. Rubber impact idlers are 
mounted on feeder supports and carry 
the main conveyer belt at any loading 
point. A special arrangement of chutes, 
skirts and fingers permits finer mate- 
rial to reach the belt first so that larger 
lumps will fall onto a moving bed of 
finer material, giving longer belt life. 

The main belt is 48 in. wide, travels 
at 400 fpm and handles 2000 ton of 
ore per hr. It is 9 x 11 ply with 4 in. 
top cover with breaker strip and 1/16 
in. bottom cover 

The conveyer has a total length of 
approximately 895 ft, travels horizon- 
tally along the dock beneath the two 
unloaders, rises along a vertical curve 
of 525 ft radius and ascends on a slope 
of 16 deg to the discharge bin 

A 200 hp motor powers the primary 
belt drive and a 100 hp motor the 
secondary drive. Drive pulleys are 72 


Conveyer feeder mounted on unloader raises belt on rubber 
impact idiers and drops finer material first to cushion 
fall of lumps. Conveyer discharge is regulated by feeder 


in. diameter; tail pulley, 66 in.; snub 
pulleys, 36 in.; and take-up pulley, 48 
in. Main drive pulley and secondary 
drive tyre are provided with vul- 
canized lagging and herringbone 
grooves. A vertical counterweighted 
take-up is employed, midway along the 
inclined portion. Primary drive for the 
conveyer is located in the drive room 
above the discharge bin. 

The belt is the longest conveyer belt 
constructed and shipped in a single 
piece. The field splice is vulcanized. 

Ore from the main conveyer is dis- 
charged into a 500 ton steel hopper 
below which are four heavy manganese 
steel apron feeders like those beneath 
the unloaders except that they are 
powered by 15 hp single speed motors. 
Each feeder transfers ore from the dis- 
charge bin to a spring mounted scale 
hopper having a maximum capacity of 
40 ton of 150 lb ore. Scale hoppers, ar- 
ranged in pairs over each loading track 
are each equipped with motor operated 
double clam gates and discharge the ore 
to railroad cars approximately over the 
car trucks. Scales are of the straight 
lever type and can be preset to auto 
matically weigh out any required ton- 
nage of ore to properly load the car 
coming into position 


Electrical Power 


Power for operation of the equip 
ment is 230 v d-c. Main power supply 
to the site is 13,200 v a-c carried into 
a sub-station furnished by the railroad 
Transformation and tube rectification 
produce the required d-c voltage 

Full magnetic control is used gen 
erally throughout the entire system and 
necessary safety interlocking and limit 
switch protection is provided 

The unloader is controlled from the 
operator's cab on the man trolley where 
master switches for trolley hoist and 
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travel and for unloader tower travel as 
well as control of the unloader feeders 
are located. The trolley hoist has dy- 
namic braking for lowering and limit 
switch protection on hoisting. Trolley 
travel is equipped with reversing plug- 
ging control with limit switch slow 
downs and final stops at either end of 
the trolley runway operative when 
speeds are excessive. 


Other Controls 


Control of the apron hoist is pro- 
vided at the apron hoist house and also 
at the trolley runway level on the tower. 
The apron control is interlocked with 
trolley position for safety 

The main conveyer may be stopped 
and started from the conveyer drive 
house and from the scale house below, 
while unloader feeders may be operated 
from the man trolley operator's cab or 
from a station on the tower at dock 
level. The main belt and unloader feed- 
er are interlocked so that stopping of 
the main belt will stop the apron feed- 
ers, which may not be started unless the 
main conveyer is running. Colored in- 
dicating lights show the operator that 
unloader feeders are running, or from 
which point the feeders were stopped 

Paddle type bin limit switches pre- 
vent the ore from overflowing the bin 
by stopping the unloader apron feed 
ers while the hopper still can receive 
ore remaining on belt, or by stoppin; 
the main conveyer when the discharze 
bin is full 

The feeding of ore to the scale hop 
pers is started automatically by closing 
the gates at the bottom of the hopper 
Loading continues until correct weight 
has peen reached, after which the feed 
er is automatically stoppe d. Opening of 
gates to discharge the ore is performed 
by push button and the closing of the 
gates repe ats the cycle 


Two motor system operates conveyer, which uses the largest 
single-piece belt made. D-c power drives the 900 ft conveyer 
along the pier and up the 16 deg slope to the discharge bin 
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eration in hazardous locations of ex- 
plosive atmospheres but does not have 
Underwriters’ approval because stand- 
ards for such equipment are not avail- 
able at present. 

The unit is an assembly of a high 
voltage oil immersed contactor, over- 
load relays and control transformer, 
suspended in a tightly sealed tank in 
switch oil that completely covers all 
components. Threaded conduit open- 
ings and seal glands provide gas and 
moisture-tight entrances. This type is 
also suited for extremely dusty loca- 
tions and for outdoor installation. 

The high voltage controller for haz- 
atdous locations is available only for 
full voltage starting of motors. Maxi- 
mum rating is 5000 v. 


For Semihazardous Locations 


In the last decade, the petroleum in- 
dustry has turned to electric motor 
drives. Electrical installations made are 
mostly of high voltage design. Many 
controllers are required in hazardous 
locations such as refineries and pump- 
ing stations. Considerable cost and in- 
convenience was necessary to apply 
standard controllers in such surround- 
ings and a high interrupting capacity, 
high voltage unit was produced for the 
service. It is classed as being suitable 
for “semihazardous” locations where 
inflammable vapors or gases are pres- 
ent in sufficient quantities to produce 
explosions. This type has been success- 
fully employed for both full and re- 
duced voltage starting of motors by the 


petroleum industry and is suitable for 
many other industries where safety 
codes and regulations permit. 

The controller for semihazardous 
locations consists of identical compo- 
nents used in the general purpose unit 
but with additional features. Fuses are 
completely sealed and will not ong 
exposed flames or gases on fuse in- 
terruptions. The line contactor is oil 
immersed, having all arcing parts sub- 
merged. All low voltage devices capa- 
ble of producing electrical arcs (such 
as relays, contactors, fuses and re- 
sistors) are in cast iron explosion- 
proof cases mounted within the en- 
closure and with compound filled en- 
trance bushings and fireproof plastic 
insulated wires and cables. Thermal 
type overload relays have automatic 
resets. 

If a control or potential transformer 
is used on the controller, primaries may 
be connected on the line side of the 
fuses to eliminate arcing from mag- 
netizing currents when disconnects are 
opened. Windings remain energized 
continuously except by clearing the 
feeder line. An explosion-proof limit 
switch on the fuse compartment door 
automatically shuts down the motor 
when the door is opened, preventing 
the disconnects being pulled while car- 
rying the motor current. 

High voltage controllers for semi- 
hazardous locations protect against ex- 
plosions produced by abnormal condi- 
tions such as insulation failures, faulty 
or loose connections and _ static dis- 
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charges. They cost approximately 25 
per cent more than comparable ratings 
of standard general purpose controllers. 


For Dusty Locations 


NEMA type 1A, semihazardous en- 
closures consist of the general purpose 
enclosure with dust seals added in visi- 
ble openings and around the swinging 
doors and panels. Material used is usu- 
ally a soft felt or rubber compressed be- 
tween adjacent surfaces. The enclosures 
are effective in preventing the rapid 
build up of dust and other foreign mat- 
ter that could cause faulty controller 
operation but will not exclude all such 
materials. 

Controllers with semidust-tight en- 
closures usually cost about $100 more 
than with a general purpose enclosure. 
They are widely used in the cement, 
fertilizer, textile and other industries. 


For Outdoor Locations 


Enclosures for installation out-of- 
doors are classed as NEMA type 3, 
weather-proof, and are the general pur- 
pose type with gasketed covers and 
doors and necessary drip and drain 
shields. They are by no means water- 
tight but merely prevent the elements 
from hindering the operation of the 
controllers and have been applied in 
mines, — houses, boiler rooms and 
other places where falling, splashing or 
spraying of water is found. A controller 
with weather-proof enclosure adds ap- 
proximately $150 to the cost of the 
general purpose type. 
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Fig. 3—In test circuit, fault current would have followed 
curve | without fuse. Current limiting fuse held it to 
I", Melting time of link is shaded, arcing time is dotted 


Fig. 4 (righti—On current limiting fuse characteristics 
for 2300 v, 600 per cent starting inrush, 75 and 300 hp 
motors, dotted line indicates maximum peak without fuses 
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Arrangement of steam generators and auxiliaries that supply 13,000 gal of hot water per hr for laundry 


PACKAGED BOILERS IN SERIES 
SERVE RAILROAD'S CENTRAL LAUNDRY 


OT WATER and steam heat for 
Hu Union Pacific railroad’s new 
central laundry at Ogden, Utah, is sup 
plied by a battery of seven Vapor- 
Clarkson fully automatic packaged 
steam generators. Approximately 3300 
Ib of dry laundry every hour is being 
processed. This means that 13,333 
pieces of dirty laundry will be unload- 
ed at the south end of the newly 
erected building and within 1.5 hr will 
come out the other end of the building, 
washed, dried, ironed, folded, counted 
and tied in bundles ready for delivery 
to commissary across the street. 

Each of the seven steam generators 
installed in the U. P. laundry is rated 
at 4500 lb of steam per hr. Total steam 
production is 31,500 Ib per hr. The 
speed with which they can be put into 
operation is illustrated by the fact that 
each boiler can develope 250 psi in 2 
min from cold water. However, the 
boilers are operated at 100 psi, the 
pressure required for laundry process- 
ing. The steam generators operate at 
efficiency between 80 and 82 per cent 
between one-third and full-rated ca- 
pacity. 

The generators are each fired with 
fuel oil and are completely automatic 
in Operation from one-third to full 
capacity. A specially designed steam 
pressure switch starts the fire in one 
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Seven units with total capacity of 31,500 lb per hr supply steam 
at 100 psi for processing operations and building heat; handle 
laundry for all U.P.'s passenger trains, hotels and restaurants 


L. W. ASHTON, Engineer, Union Pacific Railway Company 


of more units when steam pressure in 
the line is down, and shuts down when 
the line pressure is high. 

A unified control panel for the sev- 
en boilers is located in one corner of 
the plant. Electric circuits incorporat- 
ing low-water and steam-pressure lim- 
it switches are interlocked through a 
program relay to control automatic 
ignition, flame-failure safety device, 
fuel-burner sequence, motor and oil- 
heater starters, and dampers that regu 
late the fuel-air ration. Open limit 
switches as well as power failure cause 
instantaneous burner shutdown. 

When the 100 Ib working pressure 
is reached, the fire is automatically 
shut off, but feedwater pump continues 
to operate the water pump, and when 
this happens the water automatically 
by-passes the boiler coils and returns 
to the water supply. An excessive 
water-pressure reading on the gage in 
dicates that the coils are in need of 
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cleaning, which is done by making two 
exterior connection and circulating an 
inhibited 20 per cent solution of muri- 
atic acid. 

Since no large quantity of water is 
heated under pressure, there is no 
possibility of the unit blowing up. 
However, as mentioned above, many 
safety devices are used to insure safe 
operation, The feedwater is treated by 
the “‘stick”” method in a small tank 
mounted on the base plate of the steam 
generator 

At the Ogden U. P. laundry, the 
machines are used, not only to heat 
the water to 180 deg for laundering 
operations, but to heat the building 
in winter. Steam developed by the gen- 
erators is used to operate washers, 
ironers and pressers. In the basement 
of the building there are two large 
heat exchanger tanks, each of 2000 
gal capacity. The steam not used in 
pressers is condensed and re-generated 
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About 13,000 gal of water will be used 
every hour. 

Because of the heat generated in 
laundering operations, the laundry has 
a ventilating and air-conditioning sys- 
tem which changes the air throughout 
the building every 90 sec. 

Installed at the laundry are eight 
washers, three extractors, four flat- 
work ironers, three dryers, 12 tumblers, 
42 press units, six folders, one stacker, 
three tying machines, two continuous 
belt conveyers and a monorail system 
for moving baskets. The new plant will 
take care of linen from all Union Pa- 
cific passenger trains, Sun Valley and 
hotels and restaurants of the system 


pile driving outfit even if it were en- 
gaged in placing piles by steam jetting. 
These needs include steam for driving 
two 12 in. by 16 in. steam engines 
used in propelling the outfit, for driv- 
ing a compressor for operating the air 
brakes, for lifting and turning the pile 
driver leads, for activating a Vulcan 
No. 1 single-action steam hammer, for 
hoisting the piles into place in the 
leads, and for blowing the whistle. 
Manned by a crew of 10 men, this 
pile driving outfit is comprised of a 
McMyler-Intrastate pile driver; a ten- 
der car with a steel underframe which 
cafries a locomotive-type water tank 
and a fuel-oil tank; an idler flat car, 


Arrangement of the seven 4500 Ib per hr packaged steam generators. Units 
can be cut in separately to handle varying steam loads at the laundry 


with the exception of the southern 
Utah parks property of the railroad. A 
complete dry-cleaning system in the 
plant will handle — and uniforms 
for the entire railroad. 

Engineering for the laundry was 
done by Union Pacific and Vapor en- 
gineers under the supervision of W. 
C. Perkins, Chief Engineer of the 
Union Pacific Railroad. L. W. Ashton 
is U. P. R. Engineer on location. Vapor 
cugineers were N. O. Kirkby he 
E. LaRocque. Construction was done 
by Larson Construction and Engineer- 
ing Company, Ogden, Utah. 


Another Railroad Application* 


Another interesting application of 
the Vapor-Clarkson steam generator is 
found on the New York Central Sys- 
tem. This company installed for the 
first time a pow 1 boiler on a rail 
road pile driver. It produces 3,500 Ib 
of steam per hr at pressures between 75 
and 300 psi which is more than suffi- 
cient to supply the entire needs of the 


*Information for this application was ob- 
tained through the courtesy of the Vapor 
Heating Corp., builders of the Vapor-Clark 
son pack iged team generator 
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also a steel underframe, for holding the 
pile driver lead and tools; and a small 
trailer push car carrying welding gas 


tanks and euipment. The total weight 
of this outfit is approximately 663,000 
lb. The steam generator has moved it 
up a 2.25 per cent grade from a stand- 
ing start and is capable of propelling 
it at a sustained speed of from 15 to 
20 mph on a level grade. 


Pressure Changed at Will 


Since the steam generator is more 
compact and much lighter in weight 
than the cool-fired boiler it replaced, 
it was necessary to install counter- 
weights in the cab of the pile driver 
for balancing the hammer and driving 
leads. Also in the cab is a 200 gal fuel 
oil tank which is refilled from the tank 
on the tender car after each day's work 
by the engineer of the rig by means of 
a hand pump, although daily replen- 
ishment is not essential. Water is taken 
directly from the tank on the tender 
car. Immediately behind the generator 
are two steam chests which are made 
to operate at 250 psi; the safety valves 
are set at this pressure. However, the 
steam generator is set to cut out at 
200 psi and to go on again at 175 . 
and, unlike the former steam boiler, 
the steam pressure is maintained at 
110 to 125 psi while the unit is mov- 
ing from one location to another. Steam 
pressure can be changed by adjusting 
a dial. 

A water pump, a fuel pump, a blower 
and a magneto on the steam generator 
are driven by a two-cylinder, air-cooled 
Wisconsin gas engine. The _ water 
pumper to the generator is continually 
turned into steam so that it is not neces- 
sary to shut down work operations 
while feedwater is being added to the 
packaged steam generator. 








New Type Glass Will Aid Electronics 


@ A new kind of glass which can be precision-machined through the 
use of ultraviolet light, heat and hydrofluoric acid to form intricately 
cut patterns of any desired shape and depth was described at the 
International Chemical Congress in New York City recently by S. D. 
Stookey, senior research associate of Corning Glass Works. 


This new glass is the latest in a series of photosensitive compositions 
first announced by Corning in 1947 to produce permanent three- 
dimensional photographs in glass in a variety of colors. To the new 
composition, which is a special kind of photosensitive opal glass, 
Corning has adapted an equally new process of “chemical- 
machining,” which produces without the aid of mechanical tools, 
lace-like patterns hitherto considered impossible in glass. 


The versatility of the process has already been demonstrated in the 
manufacture of "printed" electrical circuits for electronic instruments. 
It appears certain that this new product will hasten important further 
advances in the field of electronics. 
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Over 66,500 sq ft of surface on coal processing units were insulated at 1050 F 


INSULATING WHILE HOT 
PREVENTS EXPANSION TROUBLES 


NGINEERS at the Disco Corp., 
Imperial, Pa. have solved the 
problem of expansion cracks in thermal 


insulation by insulating high-tempera- 
ture metal surfaces of their carbonizers 
and roasters at operating temperatures 


-up to 1050 F. Thermal expansion 
from shutdown to processing tempera- 
tures adds about 8 in. to the length of 
each carbonizer and 5 in. to the length 
of each roaster; insulation installed on 
the huge units while shut down would 
be very liable to crack and lose some 
of its effectiveness. 

Installed at the plant are seven car- 
bonizers each 125 ft long by 9 ft I. D., 
and seven roasters each of which meas- 
ure 6x95x16 ft. These units process 
over 1000 tons of coal per day to pro- 
duce Disco, a smokeless fuel from 
which liquors, tar and gases have been 
removed. The illustration above shows 
an insulated recirculating gas duct 
that leads diagonally from a roaster on 
top to a furnace below the carbonizer. 
To maintain the delicate process 
balances under all weather conditions, 
a total of 66,500 sq ft on seven such 
processing units were insulated. 

The insulation was applied to all 
units in 24x48 in. blanket sections. 
On each of the seven roasters, 5000 sq 
ft of surface area was insulated with a 
single layer of a 4 in. thick blanket; 
average temperature of the metal sur- 
faces was 750 F. Two 4 in. layers were 
applied to 450 sq ft of surface on each 
of the seven carbonizers at average 
temperatures of 975 F. The blankets, 
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composed of mineral wool between 
metal lath and wire netting, were in- 
stalled with the wire netting against 
the heated metal. 

The insulating blankets were secured 
by 300,000 studs, welded to the metal 
on 9 in. centers. The studs were 5 in 
long for the 4 in. thick insulation and 
9 in. long for the 8 in. thickness. After 
all the blanket sections were impaled 
on the studs, galvanized iron bands 
were tightly wrapped on 12 in. centers 
around the carbonizers and roasters to 
ensure a long lasting insulation cover. 

A rye washer was placed over each 
stud, 1 in. of which protruded above 
the onal lath permitting stud 
ends to be bent over. A 1/2 in. thick- 
ness of insulating cement was tolled 
in two 1/4 in. layers over the insula- 


tion. The first layer was trowelled in- 
to the metal lath and, after drying, the 
second layer was trowelled over it. 

Then sections of 1 in. wire mesh 
were stretched over the cement and 
laced together with 18 gage galvanized 
iron wire. The mesh covering was 
secured by auto-clench staples driven 
into the cement on approximately 12 
in. centers. As a weatherproof finish, 
asphalt mastic was trowelled into the 
mesh covering. The mastic was 1/8 
in. thick when dry. 

Insulating effectiveness is indicated 
by the temperature measurements in 
the table below. The temperatures on 
the outside insulation surface were 
measured at three points along a car- 
bonizer and a roaster and compared 
with bare metal temperatures 





TEMPERATURE MEASUREMENTS ON BARE METAL AND OUTSIDE INSULATION 


Point of temperature 
mecsurement 


Thickness of 


Roaster: 
High end 
Middle 
Low end 


Carbonizer: 
High end 6 
Middle 8 
Low end 8 


*Mineral wool blankets 24 in wide ond 48 m. 


**Measured with mercury bulb ther 


insulation, in.* 


Temperature at 
metol surfoce, F 


Temperature on outside 
insulation surfoce, F** 


148 
123 
We 


186 
el 
1493 


long. 


loted 





placed against insulation on the roaster and earbenher : 


except for the tip, which was 


NOTE: Information and data in this article were mode a through the courtesy of Industrial 
Mineral Wool Institute, 441 Lexington Avenue, New York 17, 
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ORE HANDLING SYSTEM 
SPEEDS SHIP UNLOADING 


Economical transfer of ore from boats to railroad cars 


involves many types of bulk materials handling and 


power transmission equipment. Here's how it's done 


G. H. ATWOOD, Dravo Corporation 
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Unioaders transfer ore from ships to belt conveyer, 


OR MANY YEARS engineers and 

ore operators have watched the 
increasing depletion rate of the high- 
er grade iron ores of the Minnesota 
Mesabi range and have recognized the 
necessity for finding additional ore de- 
posits elsewhere. 

The extent to which new unloading 
facilities on the Eastern seaboard 
would be required depended upon how 
much ore would be imported. Officials 
and engineers of The Baltimore and 
Ohio Railroad Company had deter- 
mined that increased unloading and 
car loading facilities would be needed 
and announced the decision early in 
1950 to construct a huge import pier 
at Curtis Bay in the Port of Baltimore 
The location is immediately adjacent 
to the railroad company’s coal pier 
where the loading out of coal for water 
transportation makes available empty 
railroad cars which can be loaded with 
ore. Dravo Corporation was awarded 
the contracts for the ore unloading and 
ore handling facilities at the new pier, 
which was designed by Baltimore and 
Ohio engineers 

By its nature as a common carrier 
dock, the pier would be required to 
handle any materials offered from any 
type of vessel. Accordingly, volume 
capacities were based upon ore weigh 
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ing 150 lb per cu ft but all mechanical, 
structural and electrical parts were de- 
signed to handle the same cubic measure 
of ores weighing 200 lb per cu ft. Gate 
and chute sizes, feeders and hoppers 
were designed for granular to 24 in. 
lump sizes. The problem of ship 
hatches was met with buckets of 200, 
120 and 60 cu ft capacities. 


Unloader Operation 


Each unloader tower supports a 
horizontal runway for a man trolley 
and provides for an overall travel of 
200 ft, made up of a front, or water 
side, cantilever with a working travel 
of 70 ft from the front legs of the 
tower, a fixed 65 ft runway through 
the tower, and a land side cantilever 
providing rear working travel of 65 ft 
for dock-side storage. 

The front cantilever is in the form 
of a hinged apron which can be raised 
to clear ships rigging by means of a 
single drum, direct-connected electric 
hoist located in a machinery house at 
the top of the tower. The apron hoist 
drum is driven by a 65 hp motor 

The unloader man trolley has two 
250 hp, force ventilated hoist motors 
and two trolley travel motors of 125 
hp. Hoisting speed is 250 fpm and 
trolley travel balanced speed is 1000 


which carries it up to automatic weighing and car loading bin 


fpm. Operating weight of the trolley is 
112 tons with an average free digging 
cycle of 45 sec, transporting 150 Jb 
ore at 1200 net ton per hr. 

The bucket hoist consists of two 
parallel, 34 in. pitch diameter drums, 
one each for the closing and holding 
motors. In hoisting, both motors op- 
erate simultaneously. The trolley is 
spring mounted on four 33 in. diameter 
tapered tread, single flanged wheels. 
Each axle is driven by a single cradle 
mounted motor. On the trolley deck 
is a ring type turntable for rotating the 
smaller buckets. It consists of a cast 
turntable ring with vertical and hori- 
zontal rollers and a bevel rack for 
driving. A 6!/, hp motor produces a 
turning speed of 9 rpm on the turn- 
table ring. Wedge type rope sockets 
hold each bucket, which has its own 
separate set of ropes 


Bucket Equipment 


The bucket for normal digging at 
high rate is a four-line type, reeved 
eight parts in the closing for power and 
moderate speed necessary for good 
performance when digging large and 

umpy ores. The smaller buckets are the 
toggle link type, reeved in the bight of 
the line and utilizing six parts. 

Operating weight of the entire tower 
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rs 685 ton. Each corner is carried on 
eight 30 in., fully equalized, single 
flanged wheels, traveling on 171 Ib 
track rails on 2 ft 6 in. centers. All 
eight wheels on each corner are drivea 
by a 33 hp motor through worm gear- 
ing, universal joints and flexible cou- 
plings, with one worm set for each four 
wheels. 

Four rail clamps for each tower hold 
it against a wind pressure of 40 psi. 
Clamps may be set in an emergency at 
the will of the operator, by power fail- 
ure, or by operation of the anemometer 
which cuts off power at a predetermined 
wind velocity and applies brake and 
sets clamps. A 160 ton surge hopper 
delivers ore to the feeder under each 
unloader. Ore flow is regulated by a 
ratchet operated gate which, when set, 
determines the depth of ore on the 
feeder. The feeder itself is powered by 
a 15 hp variable speed motor and rate 
of feed to belt may be varied from 665 
to 1330 ton per hour when handling 
150 Ib ore. Rubber impact idlers are 
mounted on feeder supports and carry 
the main conveyer belt at any loading 
point. A special arrangement of chutes, 
sk'rts and fingers permits finer mate- 
rial to reach the belt first so that larger 
lumps will fall onto a moving bed of 
finer material, giving longer belt life. 

The main belt is 48 in. wide, travels 
at 400 fpm and handles 2000 ton of 
ore per hr. It is 9 x 11 ply with 4 in. 
top cover with breaker strip and 1/16 
in. bottom cover. 

The conveyer has a total length of 
approximately 895 ft, travels horizon- 
tally along the dock beneath the two 
unloaders, rises along a vertical curve 
of 525 ft radius and ascends on a slope 
of 16 deg to the discharge bin. 

A 200 hp motor powers the primary 
belt drive and a 100 hp motor the 
secondary drive. Drive pulleys are 72 


Conveyer feeder mounted on unloader raises belt or rubber 
impact idiers and drops finer material first to cushion 
fall of lumps. Conveyer discharge is regulated by feeder 


INDUSTRY AND POWER * 


in. diameter; tail pulley, 66 in.; snub 
pulleys, 36 in.; and take-up pulley, 48 
in. Main drive pulley and secondary 
drive ‘gras are provided with vul- 
canized lagging and herringbone 
grooves. A vertical counterweighted 
take-up is employed, midway along the 
inclined portion. Primary drive for the 
conveyer is located in the drive room 
above the discharge bin. 

The belt is the longest conveyer belt 
constructed and shipped in a single 
piece. The field splice is vulcanized. 

Ore from the main conveyer is dis- 
charged into a 500 ton steel hopper 
below which are four heavy manganese 
steel apron feeders like those beneath 
the unloaders except that they are 
powered by 15 hp single speed motors. 
Each feeder transfers ore from the dis- 
charge bin to a spring mounted scale 
hopper having a maximum capacity of 
40 ton of 150 lb ore. Scale hoppers, ar- 
ranged in pairs over each loading track, 
are each equipped with motor operated 
double clam gates and discharge the ore 
to railroad cars approximately over the 
car trucks. Scales are of the straight 
lever type and can be preset to auto 
matically weigh out any required ton- 
nage of ore to properly load the car 
coming into position. 


Electrical Power 


Power for operation of the equip- 
ment is.230 v d-c. Main power supply 
to the site is 13,200 v a-c carried into 
a sub-station furnished by the railroad 
Transformation and tube rectification 
produce the required d-c voltage 

Full magnetic control is used gen- 
erally throughout the entire system and 
necessary safety interlocking and limit 
switch protection is provided 

The unloader is controlled from the 
operator's cab on the man trolley where 
master switches for trolley hoist and 
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travel and for unloader tower travel as 
well as control of the unloader feeders 
are located. The trolley hoist has dy- 
namic braking for lowering and limit 
switch protection on hoisting. Trolley 
travel is equipped with reversing plug- 
ging control with limit switch slow 
downs and final stops at either end of 
the trolley runway operative when 
speeds are excessive. 


Other Controls 


Control of the apron hoist is pro- 
vided at the apron hoist house and also 
at the trolley runway level on the tower. 
The apron control is interlocked with 
trolley position ‘or safety. 

The main conveyer may be stopped 
and started from the conveyer drive 
house and from the scale house below, 
while unloader feeders may be operated 
from the man trolley operator's cab or 
from a station on the tower at dock 
level. The main belt and unloader feed- 
er are interlocked so that stopping of 
the main belt will stop the apron feed- 
ers, which may not be started unless the 
main conveyer is running. Colored in- 
dicating lights show the operator that 
unloader feeders are running, or from 
which point the feeders were stopped 

Paddle type bin limit switches pre- 
vent the ore from overflowing the bin 
by stopping the unloader apron feed 
ers while the hopper still can receive 
ore remaining on belt, or by stoppin z 
the main conveyer when the discharge 
bin is full 

The feeding of ore to the scale hop 
pers is started automatically by closing 
the gates at the bottom of the hopper 
Loading continues until correct weight 
has peen reached, after which the feed 
er is automatically stopped Opening of 
gates to discharge the ore is performed 
by push button and the closing of the 
gates repeats the cycle 


Two motor system operates conveyer, which uses the largest 
single-piece belt made. D-c power drives the 900 ft conveyer 
along the pier and up the 16 deg slope to the discharge bin 
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MORE HORSEPOWER PER ENGINE BY COOLING 


NE OF THE more important ad- 
vances made in obtaining in- 
creased diesel power output is the ap- 
plication of supercharging. The ad- 
vantages result from the fact that more 
air can be forced into the cylinder than 
is possible with a naturally aspirated 
engine, and more fuel can be burned 
with a resultant proportional increase 
in power at no higher combustion tem- 
perature. One of the factors that makes 
this possible is a considerable amount 
of air cooling is obtained by allowing 
cool intake air to blow through the cyl- 
inder during a part of the exhaust and 
early part of the intake strokes, thus 
carrying out more exhaust heat. 

By increasing the power through 
supercharging, a given engine will 
have less weight per horsepower, more 
power for the space occupied, will cost 
less per horsepower for engine and its 
installation, and will have an improved 
fuel consumption over the entire range. 
Usually a turbocharger is driven by 
the exhaust gases and requires no 
power from the engine. 

Most modern designed diesel en- 
gines, although structurally able to 
carry far greater horsepower, have 
reached the point where their safe 
rating for continuous service is deter- 
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Fig. 1—Curves indicate the performance of four-cycle super- 
charged diesel engine when intake air is cooled with water 
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Precooling cylinder air of supercharged diesel engines, having proved 


so successful in increasing horsepower ratings, lead to the design of 


a diesel incorporating these features. Supercharged diesels operating 


in warm climates now have ratings corresponding to DEMA standards 


R. H. MILLER, Chief Engineer 


Four-cycle Engine Department 
Nordberg Manufacturing Co. 


mined by the ability of the surfaces in 
contact with the combustion gases to 
stand the temperatures without heat 
failure or destruction of piston ring 
lubrication. Non-supercharged, four- 
cycle engines of modern design are 
rated at about 80 psi bmep while low 
pressure supercharged engines oper- 
ate at about 120 psi bmep in continu- 
ous service. 

The Diesel Engine Manufacturers 
Association Standards provide that en- 
gines shall be rated on the basis of 90 
F intake air conditions. To maintain 
the same average combustion tempera- 
ture and heat load to the cooling water 


it is necessary to reduce the engine rat- 
ing about 3 per cent for each 10 deg in 
intake air temperature above 90 F. It 
follows therefore that engine rating 
can be increased about 3 per cent for 
each 10 deg below 90 F. 

High intake air temperature affects 
the engine rating in two ways. First, 
there is less air available to burn the 
fuel because the density and weight of 
air in the cylinder decreases with in- 
creasing temperature; and second, the 
average temperature during the com- 
bustion stroke increases about 2 deg 
for each degree increase in intake tem- 
perature. Thus, less fuel can be burned 
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CYLINDER AIR 


(less horsepower produced) before the 
maximum safe temperature is reached. 

The low pressure turbo-supercharg- 
ed diesel engine could be rated 15 per 
cent higher with equal conservative- 
ness except for the fact that in increas- 
ing the air pressure to 31/, or 4 psi, the 
intake air temperature rises from 90 F 
at the blower intake to about 140 F at 
the blower discharge. This higher air 
temperature detracts considerably from 
the advantages of 31/, to 4 psi air. 

The next step in increasing the rat- 
ing is to cool the intake air after it 
leaves the supercharger. If cooling 
water should be available at a tem- 
perature that would permit bringing 
the intake manifold air temperature 

- rs : > _ eng > 
a a sar Mes on poe am Supercharged four-cycle 720 hp diese! engine that has been equipped with a finned 
—_ tube type of air-to-water heat exchanger. Each 10 deg that intake air to com- 

imcrease im average combustion tem- bustion chamber is Jed below 90 F increases the engine rating 3 per cent 
perature or heat load to the water 
jackets. This can be done by a simple, 
finned tube type of air-to-water heat 
exchanger built into the engine and 
through which the cooling water is 
circulated before going to the engine 
jacket water cooling system. 


Increased Rating 

An economical design of intercooler 
will reduce the intake manifold tem- 
perature to within 15 deg of the water 
temperature. Thus, 90 F water to the in- 
tercooler will result in 105 F air tem- 
perature to the engine. Since the nor- 
mal rating of the low pressure super- 
charged engine is based on 140 F air 
temperature to the engine the use of 
the intercooler permits an increase in 
rating of 10 per cent. 

While a non-intercooled engine 
must be derated for intake air tempera- 
ture above standard conditions of 90F 
the intercooled engine is independent 
of intake air temperature, and its rat- 
ing is determined by the water tempera- 
ture to the intercooler. For example, a 


non-intercooled engine installed where These Supairthermal diesels, each rated at 2100 hp, are installed at Fernandina, 
summer temperatures reach 110 F Fla. They are operated by the Florida Power Company at maximum efficiency and 
rating even during extreme warm weather. Intercooling is incorporated in design 





must be derated 6 per cent in horse- 
power under these conditions. 

The effect of supercharging and in- 
tercooling on the ratings of 16 in. bore, 
22 in. stroke, 327 rpm, four-cycle sta- 
tionary engines is shown in Table 1. 
The rating shown for the supercharged, 
intercooled engines is based on 90 F m ret es Seperchorged 

vate 2 2 u Non-superc percharge 
wae othe iol end 03 Feit = oe? GE ETS 

The curves in Fig. 1 indicate the ef- 5 1090 1200 
fect of intercooling on four-cycle 6 1310 1440 
supercharged engine performance. A 7 1530 1600 
schematic arrangement of the jacket 8 1780 1920 
and raw water cooling systems of a 





TABLE 1—TEST RESULTS OF SUPERCHARGING AND INTERCOOLING 
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supercharged intercooled engine 1s il- 
lustrated in Fig. 2. 

At one particular plant, power losses 
due to both high altitude and high tem- 
peratures were compensated by the 
use of intercooling in conjunction with 
a slightly higher supercharged pres- 
sure. These engines are installed at an 
altitude of 3500 ft. This would nor- 
mally require that they be derated 8 
per cent due to the lower density of 
the air. An additional loss of 41/4 per 
cent results from air temperatures of 
105 F during the summer. To com- 
pensate for these losses, totalling 121/, 
per cent of the engine ratings, super- 
chargers were designed to give a higher 
manifold pressure. While the higher 
supercharger pressure restored mani- 
fold air density to sea level conditions 
it caused the air temperature in the 
intake manifold to increase to 188 F, 
and this would have cancelled all of the 


benefits of the higher pressure. An in- 
tercooler using 125 F water reduced 
the manifold air temperature to 140 F. 
With air density and temperatures re- 
stored to normal sea level conditions 
no derating was necessary. The same 
intercooler supplied with 90 F cooling 
water would permit rating the engines 
at 10.5 per cent above normal rating 
for 90 F air and sea level conditions. 
There are many applications where 
intercooling can be used to provide an 
increase in horsepower at small addi- 
tional cost and without any increase it 
space or foundation requirements. 
Water for intercooling can be either 
fresh or sea water. The latter is particu- 
larly advantageous where engines are 
installed in tropical climates. 
Nordberg engineers realizing the ad- 
vantage of intercooling supercharged 
diesel engines have developed a four- 
cycle supercharged unit that embodies 
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Fig. 3.—Composite indicator diagram of a conventional supercharged diesel and 
new unit, White area shows increase in amount of work done by the improved engine 


these features. It is capable of operat- 
ing on fuel oil, dual fuel and spark- 
fired gas. 

Most notable characteristic is the 
ability, in any given size, to produce 
one-third more horsepower than the 
conventional supercharged engine with 
no greater heat to the cooling water 
and without increasing the internal 
surface temperatures or pressures. 

The intercooling system, a finned 
tube type of air to water heat ex- 
changer, is Built into the new engine. 
Cooling water passes through this ex- 
changer before it enters the regular 
jacket water system. Intake air tempera- 
tures are maintained at 90 F, which is 
the DEMA standard for rating dieseb 
engines. 

Turbocharger is driven by the ex- 
haust gas and requires no power from 
the engine. At rated full load, it de- 
livers air to the intercooler at 15 psi. 
The point at which the intake valve 
closes during the intake stroke is auto- 
matically controlled by the pressure in 
the intake air manifold. For example, 
with a 15 psi manifold pressure, which 
is normal at full rated load, the intake 
valve closes 45 deg before the end of 
the intake stroke. Th‘s is an imnortant 
difference over that of the convention- 
al supercharged engine where the in- 
take valve remains open until the end 
of the intake stroke. 

Air in the cylinder is expanded 
from 15 to 6 psi as the piston con- 
tinues downward to the end of the 
stroke. Because of this expansion, the 
temperature drops from 100 to 5O F. 
As the manifold pressure decreases at 
part loads, the intake valve closes later 
so that the air pressure at the beginning 
of the compression stroke remains 6 
psi. At light loads where the intake 
manifold pressure is 6 psi or less, the 
closing of the intake valve is fully re- 
tarded and the pressure and tempera- 
ture at the beginning of the compres- 
sion stroke is the same as in the intake 
manifold after the intercooler. 





TABLE 2—PERFORMANCE COMPARISON BETWEEN SUPERCHARGED NON-INTERCOOLED AND SUPAIRTHERMAL ENGINES 


Supercharged 
(non-intercooled) 


13 x 16 
450 


Engine bore and stroke, in. 

Rotating speed, rpm 

Piston speed, fom 

Maximum firing pressure, psig 

Brake horsepower for continuous service 


Brake mean effective pressure, psi ... 
Ambient temperature, 

Air temperature supercharger discharge, F 
Air temperature to intercooler, F nh 
Water temperature to intercooler, F . 


Air temperature after intercooler, F . 

Air temperature entering engine, F 

Air temperature start of compression F .... 
Air pressure supercharger discharge, psig 

Air pressure entering engine, psig ........ 


1237.5 
850 


Supoirthermal 
Engine 


13 x 16, 
1237.5 
850 

200 


Heat to lubricating oil 
Btu per min per bhp 


Sepercharged 
(non-intercooled) 


Supairthermal 
Engine 


Air pressure start of compression, psig 4 6 
450 Heat to cooling water 

Btu per min per bhp 

Total Btu per min at above rating 


Total Btu per min at above rating 


Heat removed by intercooler 


Btu per min per bhp 


Total Btu per min at above rating 


Fuel consumption Ib per see per hr 


Full load 
% load 
“_ load 


Mechanical efficiency, ‘per cent 





INDUSTRY AND POWER * 


October, 1951 








WASTE PRODUCTS 
GENERATE POWER 


Sawmill waste timber products fired at the various 
power stations of the Central Arizona Light & Power 
Co. supply enough steam to generate two-thirds of 
the electric power that annually reaches 50 million 
kwh. Plans call for additional power generating 
units to be set up, and ultimately 90 per cent of 
waste timber in Arizona will be converted to power 


Main and firing decks at the Flagstaff power plant. The up- 


per deck contains turbine generator and switchgear panels 


Nico 50 MILLION kwh of 
1 N salable power is being generated 
yearly in Arizona's northern forests by 
burning the waste timber producis 
from sawmills handling the largest 
stand of Ponderosa pine on the conti- 
nent. At present two-thirds of the 
power is generated in plants owned 
by the Central Arizona Light & Power 
Co. of Phoenix and its wholly owned 
subsidiary company, Northern Arizuna 
Light & Power of Prescott, Ariz. 

Generating plants are located at 
McNary and Flagstaff, Ariz. These 
were built by the Southwest Lumber 
Mills, which company has sawmills at 
both towns. Early this year the two 
utilities purchased these plants for 
$1,250,000 and spent an additional 
$200,000 to bring them up to maxi- 
mum generating capacity. Another 
$1,000,000 was used to improve 
transmission lines, extend service and 
install various connections between the 
generating plants in the woods and the 
main steam plant at Phoenix. In ad- 
dition to its own waste power genera- 
tion at Flagstaff, Northern also buys 
20 million kwh yearly from the Sagi- 
naw and Manistee Lumber Co 


Favorable Costs 


While most mills generate at least 
part of their own power from waste 
products, this is one of the first in- 
stances where power companies have 
taken over the actual operation of the 
waste fuel generating plants to pro 
duce a huge volume of power in ex 
cess of sawmill needs. Through im- 
provements in both distribution and 
generation, the cost of waste fuel power 
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compares favorably with the most 
modern low cost steam plants. Further 
as the power generation units are set 
up in Arizona, nearly 90 per cent of all 
waste timber produced in the state is 
being converted to valuable power 


High Btu Content 


Arizona production is from 175,000 
to 200,000 board feet of finished lum- 
ber during the year. The bulk of the 
cut is Ponderosa (white) pine, a tast 
free burning wood. The percentage of 
waste in a log varies from 40 to 70 per 
cent of the board feet. The average 
number of Btu's for éach board varies 
from a high of 21,800 for sawmill 
waste to a low of 8080 for box factory 
waste; the latter is composed mostly 
of light shavings as against bark and 
heavier parts from the sawmill. 

The Flagstaff generating station is a 
modern plant completed in 1948, and 
waste fuel is supplied from the sawmill, 
planing mill and box factory. The 
mills operate 9 hr per day. The plant 
built by McNanama and Co. of Seattle 
Wash. is equipped with two 700 hp 
three-drum Stirling type vertical water- 
tube boilers with radial tile ignition 
arches. The boilers feed steam at 250 
psi to a steam turbine driving a 3000 
kw generator producing 60 cycle cur 
rent at 2300 v. 

Boilers are dual type units, each 
equipped with oil burning jets, which 
can be turned on in case of a waste 
wood fuel shortage caused by any pro- 
longed shutdown of the mill Emer 
gency fuel oil storage is kept in two 
raised 11,000 gal tanks that are iso 
lated from the plant and mill 
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Sawdust and scrap is picked up in 
a trough running the full length of 
the outside of the sawmill building 
and conveyed to a grinder called a 
hogger. Sawdust by-passes the hogger 
by dropping through a stationary 
screen and onto the conveyer feeding 
boilers. The hogger grinds the broken 
pieces, such as flitches and bark, coarse 
material picked up by the planing mill 
blower system and the waste from the 
box factory into chunks not larger 
than 2 in. Hogged fuel is dropped 
onto the feed conveyer and is fed 
through chutes on the firing deck into 
the fireboxes. Diversion gates on con 
veyer belt control the feed rate. Com 
bustion is almost 100 per cent, and 
there is very little ash 


Stockpiling 


Fuel not fed to the boilers is re- 
conveyed to a stone storage bin. When 
the bin is filled, fuel is stockpiled 
under an overhead conveyer extending 
out several hundred feet from the 
storage bin. The company has found 
this conveying circuit the most effective 
method of thoroughly mixing the 
hogged fuel and sawdust prior to stor 
age. Stored fuel is fed to the boilers 
only during the 15 hr the mill is down 
through a reclaiming tunnel and con 
veyer. A dozer equipped tractor kee} " 
the stockpile level and compressed 

Saginaw’s plant is housed in an all 
steel building, which was erected in 
1948 by McNanama & Co. While 
the handling of fuel is very similar 
the equipment is different 

Gene rating equipment onsists ol 


two high speed turbine-generators built 





Flagstaff power unit is housed in this modern steel struc- 
ture with quonset hut roof at the base of Arizona mountains 


for Navy use in destroyer escorts and 
sold as surplus. The units are rated 
at 4600 kva when operated at the high 
speeds considered efficient in the Navy. 
For Saginaw’s power requirements the 
units are slowed to fe wee 2250 kw 
each and are rewound for 2400-v op- 
eration. 

A single boiler of Stirling water- 
wall type rated at 1250 hp at 450 psi, 
460 FTT, delivers 60,000 Ib of steam 


per hr to drive the generators. A low 
pressure station on the steam line makes 
it possible for the company to continue 
using two smaller turbine generators 
operating at 200 psi. These two units, 
which generate 1500 kw, are giving 
excellent service after 30 years of al- 
most continuous operation. 

In the extreme northeastern end of 
Arizona and at an altitude of 7300 ft, 
is located the McNary plant, which 








The Cover—Compressors for Nitrogen Production 


@ The colorful display of heavy equipment on this month's cover are 
Cooper-Bessemer Type JM motor-driven compressor units, each rated 
2250 hp at 300 rpm, installed in a large west coast chemical plant 
engaged in the production of ammonia. 


In this plant colors serve a useful purpose. The body of the com- 
pressors are painted a gray green, the water lines dark green, oil 
piping orange, and control wheels gold. The unit in the foreground is 
a nitrogen compressor with the nitrogen headers painted a dark blue. 
Behind it is an air compressor the headers of which are painted a dark 
green while the other two units are gas compressors with the gas 
headers painted yellow. 

Nitrogen-rich liquid ammonia, four-fifths nitrogen, is gaining wide- 
spread acceptance as one of the richest, most inexpensive and effective 
fertilizers ever discovered for feeding soil the nitrogen needed for 
healthy bumper crops. 

Ammonia is generally made by extracting nitrogen from the air and 
mixing it with hydrogen taken from natural gas and water. This extrac- 
tion is omaadel through a high pressure compression process in 
which the illustrated compressor units play a vital part. 

INDUSTRY AND POWER acknowledges cooperation of The 
Cooper-Bessemer Corp. in making the four-color illustration available. 
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McNary sawmill and power plant are housed under one roof. 
Approximately 49 per cent of each log is burned as waste 


is the largest steam generating unit 
in the west firing waste fuel. 

Boiler equipment includes three 500 
hp vertical water-tube boilers with fans 
and motors, two 550 hp water-tube 
boilers with fans and motors, a 900 
hp Stirling water-tube boiler and a 
1250 hp vertical water-tube boiler 
equipped with a 90,000 cfm induced 
draft fan. 

Generating equipment includes 1250, 
3000 and 4000 kw a-c turbine-genera- 
tors. D-c power in the amount of 100 
kw is generated by one turbine and two 
MG sets. 

A total of 1016 ft of belt conveyers 
in the plant and fuel storage yard 
handles the sawdust, hogger product 
and waste from the moulding plant 
and planing mill. 

By extending a transmission line 15 
miles from McNary to Showlow, Ariz. 
Calapco was able to connect with its 
subsidiary, Northern Arizona Light & 
Power and send power over the line 
to supply eight communities between 
Flagstaff and McNary with power from 
either end. The combined companies 
were also able to retire a small, high 
cost steam generating plant near Pres- 
cott, Ariz, to a standby basis. 

Both plants supply power to the 
Southwest Lumber Co. mills and fac 
tories. Power is discounted to the 
lumber company at the rate of 3 mills 
per kw as full payment for the fuel 
supplied by the lumber company. Both 
plants supply steam for use in the saw- 
mills. This totals 68,000 Ib per hr at 
McNary and 25,000 Ib per hr at Flag- 
staff. The rate is 0.25 and 0.30 per 
1000 Ib. 
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SYNCHROTIE DRIVES 
IN PROCESS INDUSTRIES 


J. G. HOWELL, Jr., Electrical Engineer, Owens-Illinois Gloss Compuny 





the field. 


drive motor? 
receiver system? 


air from external source? 





DESIGN FACTORS IN APPLICATION OF SYNCHROTIE SYSTEMS 


|. The speed range of the operation. 


2. The normal torque and horsepower requirements of the receivers when 
referred to the receiver running speed. 


The severity of any pulsating torque loads. 


. The added mechanical load of the transmitter when operating against 


- Would any elements of the operation be damaged by sudden reversal 
or by running away in the forward direction at synchronous speed? 


What means can best prevent damage due to loss of synchronism and 
consequent run away in either direction? 


. What are the starting torque requirements? 


To what extent should the synchrotie system be interlocked with the main 
Will it be desirable at any time to disconnect one receiver of a multi- 
Will speeds be so low as to necessitate forced cooling of the motor with 


What will be the ambient temperature? 








YNCHROTIE, as the name im- 
plies, is a method of synchronizing 
equipment by electrical means. The 
synchrotie system may provide the ac- 
tual power to drive one machine in 
synchronism with another or it may 
provide only sufficient power to op- 
erate speed control devices. In either 
case, the synchrotie does electrically 
what gears and jack shafts do mechani- 
cally — making one machine element 
run at the same speed as another, re- 
gardless of how the speed may be 
varied. 

Elements of a synchrotie system are 


two or more wound rotor induction 
motors with suitable control equipment 
One motor, the transmitter, is connect 
ed to and driven by a machine whose 
operating speed is varied. The transmit- 
ter is, in effect, a generator of variable 
frequency. The other motor or motors, 
the receivers, are mechanically connect- 
ed to drive machine units which are to 
be synchronized in speed with the 
driving machine. 

Slip rings, Fig. 2, of the receivers 
and transmitters are connected in par- 
allel. Stator terminals, also in parallel, 
are connected to lines of a 3 phase a-c 
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power supply. Electrical characteristics 
of all rotors must be comparable as to 
voltage and current ratings, or capable 
of correction by transformers in the 
rotor circuits. 

At zero speed, phase and frequency 
of induced rotor current are the same as 
for the power applied to the stators, 
say 3 phase, 60 c. When the transmitter 
rotor is turned, frequency of the in 
duced rotor current will be less or 
greater than 60 c depending on speed 
and direction of rotation. As this fre- 
quency is transmitted to the receiver, 
the latter attempts to lock in synchro- 
nism with the transmitter. 

With direction of rotation the same 
as the magnetic field of the stator, in- 
duced frequency is less than 60 c and 
the rotor turns “with the field”. Con- 
versely, rotation “against the field” 
induces a frequency greater than 60 
There are important features to each 
type of operation. 

Control devices usually apply single 
phase power to the synchrotie system 
when starting, then three phase power 
before the main drive motor of the 
variable speed machine (which drives 
the transmitter) is energized. For best 
results, this entire operation should be 
automatic with a single start button 

In the glass container industry, 
synchrotie systems are used to synchro- 
nize speed of a lehr loader and conveyer 
with that of a gob feeder and a bottle 
machine. They eliminate various me- 
chanical linkages previously used, 
along with inherent installation and 
maintenance problems. 

Although relatively simple, the ap 
parently unpredictable behavior of the 
synchrotie system has caused trouble 
For example, a receiver motor driving 
a machine may, without warning, either 
suddenly stop or run as a straight 60 « 
induction machine in the forward di 
rection. It may even reverse direction 
if connected to run against the field or 
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retuse to start when the transmitter 
drive is started. 

However, the synchrotie system can 
be a simple, dependable speed trans- 
mitting device when applied with full 
cognizance of fundamental character- 
istics and with proper maintenance. 


Speed, Torque Are Important 


Typical curves for a 5 hp, 4 pole 
wound rotor motor operated as receiver 
or transmitter are given in Fig. 1. 
Right of the zero speed line, direction 
of rotation is with the fteld; to the left, 
rotors are connected to turn against the 
field. The upper curves give pull-out 
torques or values at which synchronism 
will be lost. The bottom curve repre- 
sents limits of continuous running 
torque as established by motor tempera- 
ture. At low speeds, the self-cooling 
effect is less and motor currents must be 
reduced by using lower torques. 

To transmit maximum horsepower 
when torque is limited, speed must be 
as high as is practicable within the 
limits of the available torque at that 
speed. For operation with the field, 
Fig.1 shows that top rotor speed is ap- 
proximately two thirds synchronous 
speed, or 1200 rpm. Above this point, 
pull-out torques drop rapidly. For sta- 
bility reasons, it may be desirable to 
reduce the maximum speed to about 
1100 rpm, where a 5 hp receiver can 
deliver continuously approximately 2.9 
hp, based on a torque of 14 ft-lb from 
the bottom curve. Receiver pull-out 
horsepower at 1100 rpm is equivalent 
to 49 ft-lb of torque, but pull-out 
torque is only 10 ft-lb for the same 
size transmitter. 

For operation against the field, the 
only limitation on speed is centrifugal 
force for which the motor was de- 
signed, which, for standard construc- 
tion, is approximately 125 per cent of 
rated synchronous speed. The higher 
pull-out and safe continuous torques, 
together with the operation at higher 
speeds allow transmission of greater 
horsepowers and often make against- 
the-field operation attractive. 


Against-the-Field Troubles 


However, operation against the field 
has objectionable characteristics which 
have caused engineers to avoid its use 
(except in special cases) in favor of 
operation with the field. Reasons for 
this preference are: 

1. When a receiver connected 
against the field pulls out of step, it 
immediately stops, and accelerates as 
an induction motor to approximately 
synchronous speed in the reverse di- 
rection. This can be disastrous unless 
adequate safeguards are applied. 

2. With against-the-field connec- 
tions the transmitter absorbs about 50 
per cent more mechanical power than 
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Fig. 1—Upper curves show maximum pull-out torques. Note that transmitter and 
receiver characteristics shift from one curve to the other when field or rotor 
direction is reversed. Bottom curve is maximum torque for safe temperature rise 


is transmitted by the receiver. Although 
the additional power absorbed is re- 
turned to the line as electrical energy, 
it must nevertheless be delivered me- 
chanically to the transmitter, putting a 
greater load on the main drive motor, 
its speed. control and connecting drive. 

3. Starting torque of the receiver is 
not as high when connected against the 
field, and low speed starting may be 
required if receiver inertia is large. 

Largely because of the above reasons, 
operation with the field rather than 
against the field is most generally used. 
However, for installations where in- 
stantaneous speed of the main machine 
fluctuates widely, due to reciprocating 
or intermittent action of some heavy 
part, synchrotie operation with the 
field can result in frequent loss of 
synchronism even though speed is well 
within the limit. Efforts at improving 
the situation have included methods 
given in Table 1. 

Some of the corrective methods are 
not always practicable. For example, a 
flywheel may overload the mechanical 
parts of the drive, or there may not be 
enough space for larger drives or more 
transmitters. On the other hand, remov- 
ing excess play is good maintenance. 


Forced cooling lowers motor resistance 
and results in higher rotor currents and 
greater stability. Forced cooling also 
prolongs the life of motors in high 
ambient temperatures such as found in 
the glass container industry. 


Pulsating Loads 


For pulsating torque loads, however, 
one of the simplest means of obtaining 
greater stability from an existing syn- 
chrotie system is to reconnect it to op- 
erate against the field. This is because 
stability under pulsating conditions is 
a function of both the transmitter and 
receiver pull-out torques, Fig. 1, and 
not of receiver torque alone. 

For example, when a transmitter 
connected to operate with the field is 
momentarily slowed by pulsating ac- 
tion of the driving machine, momen- 
tum makes the receiver act as a trans- 
mitter and attempt to drive the normal 
transmitter. It is only restrained from 
doing so by the maximum torque it 
can handle as a transmitter. At 1100 
rpm, this is shown in Fig. 1 to be only 
10 ft-lb or about one fifth of the pull- 
out torque as a receiver. Thus, if mo- 
mentum of receiver and its machine is 
appreciable and speed change of the 





Fig. 2—Synchrotie 
drives may use two 
standard wound 
rotor motors with 
slip rings connect- 
ed, and stators 
paralleled ona 
polyphase line. 
This circuit in- 
cludes third phase 
switch for accel- 
erating the equip- 
ment as single 
phase induction 
motors until run- 
ning speed has 
been approached 
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TABLE 1—METHODS OF IMPROVING 
WITH-THE-FIELD OPERATION 


. Flywheels on drive motor to smooth out the pulsations. 
. The installation of larger synchrotie elements. 
. The installation of a transmitter for each receiver where two 


Advantages: 


TABLE 2—SUMMARY OF CHARACTERISTICS FOR 
AGAINST-THE-FIELD OPERATION 


1. Greater stability for pulsating torque speed conditions. 


No restrictions on receiver speed. 


2. 
receivers had formerly been operated by one transmitter. 3. Greater horsepower can be transmitted by the receiver. 
4. 


. Larger main drives to smooth out the speed fluctuations. 

. The provision of external cooling for the synchrotie motors. 

. The reduction of any slack or play in the connecting gears 
chains, couplings, etc., in the machine elements. 

. The application of 10 and 15 per cent higher voltages to the 
synchrotie motors to increase the available torque. 

. The reconnection of the units to operate against the field. 


Disadvantages: 


A simple means can be applied for stopping the system 
instantly in the event of pull-out. 


1. Increased torque load on the transmitter's drive. 

2. Lower starting torque. 

3. Slightly greater pcwer loss due to heavier transmitter load- 
ing and higher rotor frequency. 





transmitter is large, the system falls 
out of step because the transmitter 
torque characteristic is too low. 

At 1100 rpm with operation against 
the field, pull-out torque is 50 ft-lb, 
or 5 times as great. Also, it is practic- 
able to increase the speed up to 2200 
rpm, further increasing stability by the 
ratio (2 to 1) of speed increase for a 
total gain in stability of 10 times. 

Reversals which occur in against- 
the-field operation when the receiver 
does lose synchronism can be prevented 
by the application of an anti-plugging 
switch to the receiver. This is connected 
to de-energize the control circuit of the 
entire system, including the transmit- 
ter drive motor, at the moment the 
receiver motor stops and before it can 
turn in the reverse direction. Applica- 
tion of an anti-plugging switch is much 
simpler than the overspeed devices 
required to prevent runaway damage 
when the system is operated with the 
field 

Advantages and disadvantages of 
against-the-field operation are sum- 
marized in Table 2. 


Synchrotie Controls 


For successful synchrotie system op- 
eration, careful attention must be given 
to design of control and power cir- 
cuits. Fig 3 shows a simple control Cir- 
cuit for operation with the field. It also 
may be used for operation against the 
field provided sudden reversal of the 
receiver motor would not be serious 
In this circuit, the synchrotie transmit- 
ter and receiver first receive single- 
phase power to facilitate synchroniza 
tion. then 3 phase power is applied and 
finally the drive motor is energized 
The rotary selector switch allows op- 
eration of the drive motor alone with- 
out the synchrotie units. 

Fig. 2 gives power connections for 
a simple synchrotie system. While the 
line contactors are common to both re- 
ceiver and transmitter, each unit has 
its own pair of thermal overload ele- 
ments. If receiver and transmitter are 
to be operated close to full rated speed, 
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heater elements can be selected for the 
full load ampere rating of the motor, 
less approximately 15 per cent to allow 
for increased heating of the rotor due 
to the higher frequency. Where units 
are operated at less than full speed— 
say 1000 to 1200 rpm for operation 
with the field—then the rating of the 
heater elements must be reduced for 
proper running protection 


Heater Recommendations 


The reduced rating should be ob 
tained from the motor manufacturer or 
estimated from the rating assigned to 
the same frame size for the speed used 
Actual winding temperatures of exist- 
ing installations can also be determined 
by direct measurements. 

If the system is to operate at horse- 
power loads above the continuous per- 
missable torque curves, forced cooling 
should be applied and overload heaters 
corrected accordingly. 

Fig. 4 gives a control circuit for op- 
eration against the field. An anti-plug- 
ging switch is included for reversal 
protection. 

Where the machines are to be 
stopped frequently and close indexing 
between the machines is essential, 
power on the synchrotie unit may be 
maintained long enough after the drive 
motor is de-energized to permit the 
machines to come to rest in synchro- 
nism. This may be done with a time 
delay relay in the synchrotie controller 
circuit where operation with a single 
pushbutton control is desired. 

However, when the machine driven 
by the receiver tends to coast longer 
than the transmitter, and when the 
drive motor is stopped with the syn- 
chrotie units still energized, the receiv 
er becomes a transmitter and may or 
may not drive the main machine. Op- 
eration against the field may be the 
simplest insurance of maintaining 
register because of the greater stability 
obtained. 

Another solution to heavy inertia 
forces uses an adjustable torque brake 
on the machine driven by the receiver 
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The brake is applied the instant the 
main drive motor is stopped and is ad- 
justed so that, when de-energized, the 
machine driven by the receiver will 
come to a stop before the transmitter 
When energized while stopping, the 
receiver continues to act as a receiver, 
with little danger of the units pulling 
out of step. Use of the torque brake 
will often permit operation with the 
field where heavy inertia forces are 
involved 

Other variations in control and 
power circuits for synchrotie systems 
include (a) circuits which permit se- 
lecting an individual receiver of a 
multi-receiver installation, with or 
without stopping the other reccivers, 
and (b) circuits which permit individ- 
ual receivers to operate separately as 
wound rotor induction motors with 
speed control through variation of ex 
ternal rotor resistance. 


Installation And Maintenance 


Planning the wiring for the system 
will help assure simple and easy con- 
nection of all units. Some engineers 
color-code all six wires to the synchro- 
tie motors to facilitate “phasing-out”’. 
Others have found one color for the 
stator and another color for the rotors 
adequa e 

Required wire size for rotor connec- 
tions should be determined from the 
manufacturer's rating data. Where long 
leads are required for rotor connec- 
tions, the next larger size may be de- 
sirable since rotor circuit resistance 
affects stability. 

Synchrotie systems require slighily 
more attention than simple motor and 
controller installations. For example, 
a small amount of dirt under one slip 
ring brush can cause this circuit to be- 
come predominantly single phase and 
receivers may start and run as induc- 
tion motors when the stators are cner- 
gized. A loose brush connection or 
spring or a brush binding in its holder 
will often have a similar effect. 

Special precautions are necessary to 
keep the rotor brush and slip ring 
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equipment clean. Totally enclosed, 
dust-tight equipment may be an answer. 
Advantages of separately ventilated 
units should not be overlooked. How- 
ever, even with ideal cooling systems, 
regular inspections should be made of 
all synchrotie brushes and slip rings 


Electrical Maintenance 


Brush contact resistance readings 
between the slip ring and brush ter- 
minal, as well as rotor circuit resis- 
tance readings, should be made on both 
transmitter and receiver if trouble per- 
sists with any particular synchrotie 
system. 

Generally, the controls need no more 
than regular care. However, for sys- 
tems with individual pushbuttons to 
energize the synchrotie system and 
main drive motor separately, failure of 
the synchrotie control or of the single 
phase relay to close is not always ap- 
parent. Thus the main drive motor 
could be started without proper re- 
sponse from the synchrotie system, a 
reaction not unlike that from dirty 
slip ring brushes. 

Another advantage for the single 
pushbutton control is that the syn- 


chrotie elements cannot be left ener- 
gized when the drive is shut down and 
cause eventual burnout. 

Even where good electrical mainte- 
nance exists, the electrical department 
is often blamed for synchrotie failures 
primarily due to mechanical troubles. 
If ammeters are not permanently in- 
stalled, readings during normal opera- 
tion should be taken with hook-on or 
other portable ammeters for the line 
currents to transmitter and receiver as 
well as for rotor current. When trouble 
persists, comparison of the new read- 
ings against the normal valves will in- 
dicate extent of any mechanical de- 
rangement. However, if readings in 
any of the three legs of the rotor or line 
conductors differ, electrical trouble is 
definitely indicated. 


Torque and Voltage 

Since torque capacity of synchrotie 
systems varies with the square of the 
voltage, a 10 per cent drop can cause 
a 19 per cent drop in pull-out torque. 
It may be advisable to connect the syn- 
chrotie system to a more stable power 
supply or to provide reduced voltage 
starting for any large motors on the 


same line. Capacitors might also be 
used to advantage to stabilize the line 
voltage if the surges are local or if 
produced by the transmitter’s driving 
motor. 

Conversely a 10 per cent increase in 
voltage will result in a 21 per cent in- 
crease in pull-out torque. Application 
of voltage booster autotransformers in 
the line of a critical synchrotie system 
that appears overloaded may solve the 
problem. 

Synchrotie units have inherently low 
power factor and where the installed 
capacity is large, addition of capacitors 
will be desirable for power factor cor- 
rection as well as for better voltage 
stability. 

Good mechanical maintenance is 
necessary because synchrotie driven 
machines can also drop out of step due 
to causes such as slack chains, loose 
coupling and gears, too severe a pulsat- 
ing action from cams, pistons and 
cranks, the sudden binding or freezing 
of bearings and sudden overloads. By 
using an ammeter, the extent to which 
these mechanical deficiencies cause 
overloads in the synchrotie system can 
be readily observed. 














3PR-/ MC 
F A 

















Receiver, 


1% 4 o% 


Transmitter 





i 
/ \ 


Receiver, 
~ 





Drive motor? 





RPR ~ 
/ 
r oe) WY) 


~~ 
/ Orive motor 








Uransmitter 
































Fig. 3—Simple control for with-the-field operation applies 
single phase power first, then three phase power, to synchro- 
tie units. Main drive motor of the system is energized last 


Fig. 4—For operation against the field rotation, an anti- 
plugging switch is included to deenergize the system and 
prevent reversal of receiver in case if pulls out of step 





TABLE OF SYMBOLS USED IN FIGURES 2, 3 AND 4 


Description Action 


Reversal protection switch Closes at instant of reversal. 


Reversal protection relay De-energizes synchrotie on reversol at pull out 


Synchrotie motor controller Applies power to two of the stator leads of the synchrotie units, to bring 
them in step. 

Third phase relay Applies power to the remaining stator lead. (A slight delay in closing of 
this relay may be necessary for some installations.) 


Motor controller Standard motor controller for drive motor. 


Thermal overload trips Sized for the individual continuous current rating of the elements involved 


3 pos. SPDT rotary selector switch Manual control of operation 
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What to do until 
the doctor comes 


Emergency methods that may keep your 
equipment running after a breakdown 
until the permanent repairs are made 





RETHREADING THREE PHASE MOTOR COILS 


N. B. CLAPP, Small Motor Division 
Westinghouse Electric Corporation 


ETHREADING or replacing one 

or two shorted coils in a poly- 
phase winding is practical providing 
care is used in the repair operation and 
in locating the shorted section. 

For the coil type of winding, the 
first step after ascertaining location of 
the short is to heat the winding so that 
the wires can be moved without crack- 
ing or breaking the insulation. All con- 
nections to the defective coil should be 
opened before removal begins. As soon 
as the winding is pliable, the defective 
coil is cut out. Normal practice is to 
cut one end of the coil near the lamina- 
tions and withdraw the individual wires 
one at a time. 

If the space factor permits, a little 
additional working room can be ob- 
tained by “drifting” or prying the ad- 
jacent coils away from the one being 
removed. The wedge and wire must 
be taken out with considerable care to 
avoid damage to the slot insulation and 
adjacent coil covering. Addition of a 
piece of oiled silk or glass insulating 
material may be necessary to strengthen 
any weak place in the slot cell. 

After the defective coil has been re- 
moved, the other windings in the af- 
fected slot should be moved toward 
the bottom so that the replacing coil 
will be on top of the other windings in 
the slot. In threading the new coil into 
the slot through the narrow opening, 
guide pieces of smooth insulating ma- 
terial can be used to prevent snagging 
the new wires on the edges of the steel 
punchings. Either a new coil or the 
proper number of the correct size wires 
(to replace individual strands) is 
threaded into the slots. 

The repair destroys the symmetrical 
appearance of the winding, but opera- 
tion of the motor is not materially af- 
fected. The replacing coil sides will 
be on top in both slots instead of on 
the bottom in one. 


The new coil is connected to the rest 
of the winding in the same manner as 
the original. Impregnation with var- 
nish by dipping or brushing and the 
normal baking period should follow. 
In replacing insulation, make certain 
that it is as good or better than the 
types used at the time of the original 
winding. 

The number of coils that can be re- 
placed practically by this method is 
determined, to a large degree, by skill 
of the workman, urgency of the repair 
operation and comparative costs be- 
tween this type of repair and a normal 
rewinding operation. 

One limitation of this type of re- 
pair is that it is confined almost ex- 
clusively to coil windings. Skein wind- 
ings, in which individual coils are not 
used but an entire group of poles of 
a given phase is composed of a single 
skein of wire prewound to a prescribed 
length, does not lend itself readily to 
this method of replacing coils. Al- 
though possible, an entire skein rather 
than a single coil must be replaced. 

In an emergency, if theeshort can 
be definitely located and confined to 
a few strands, it may be possible to 
mark and cut those affected, replace 
them by new wires threaded through 
the slot and spliced to the cut ends of 
the original strands. The operation re- 
quires close attention to the marking 
of the two ends of the same strand 
on opposite sides of the slot. 

In extreme cases, where continued 
operation is absolutely essential, a 
single shorted coil can be disconnected, 
cut so there are no continuous loops, 
the cut ends insulated from each other 
and securely taped. This bypasses the 
defective coil completely. It is not a 
recommended procedure, but might 
save the situation until a permanent 
repair can be made when the motor 
can be removed from service 


INDUSTRY AND POWER * October, 1951 


~ se 


In replacing shorted coils, warm stator, 
then cut one end of the coils near the 
laminations so that may be removed 


After wires are pulled from the slot, 
remaining top windings are pressed to 
the bottom to make room for new coils 


New coils are put in the top of the 
slots. The winding is not symmetrical, 
bet motor will operate satisfactorily 
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Possible discharge locations for solid casing end-suction 
type centrifugal pump. Rotation of the impeller is deter- 


mined by a position from the driven end of the pump. Dia- 
gram “A” would be designated bottom-horizontal discharge 


CENTRIFUGAL PUMPS ...... 
CASING DETAILS AND CONSTRUCTION 


Part 2*—Nomenclature for pump casing styles is defined along 
with inlet and outlet designation. Emphasis is placed on flow to 
impeller eye and means of obtaining uniform flow through waterways 


IGOR J. KARASSIK and ROY CARTER, 
Application Engineers 
Worthington Pump and Machinery Corporation 


N DISCUSSING centrifugal 
I pumps, solid casing implies a de- 
sign in which the waterways leading 
to the discharge are all contained in 
one casting or fabricated piece. In or- 
der that the impeller may be intro- 
duced into such a casing, the latter has 
to have at least one side open. As the 
sidewalls surrounding the impeller are 
in reality part of the casing, a solid 
casing, strictly speaking, cannot be 
used and designs normally called solid 
casing are really radially split designs. 

By split casing is implied that the 
casing is made of two or more parts 
fastened together. The term horizon- 
tally split was devised to indicate the 
casing construction usually employed 
with horizontal shaft double suction 
pumps in which the casing was di- 
vided by a horizontal plane thru the 
shaft centerline or axis. That designa- 
tion was an unfortunate choice as ap- 
plications of the same design of pump 
for vertical use or with the discharge 
position rotated confused the termi- 
nology. Many design engineers now 
prefer the terminology axially split for 
this type of construction. As both the 
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suction and discharge are normally ‘in 
one half of the casing, this construc- 
tion permits the removal of the other 
half (upper half in the case of horizon- 
tal shaft pumps) for examination of 
the interior without disturbing the 
bearings or the piping. 

Like its counterpart orizontally 
split, vert?tally split is bad terminology. 
It is intended to refer to a casing split 
in a plane perpendicular to the axis of 
rotation. The term radially split is now 
being used by some designers to desig- 
nate this type construction. 

In some special applications of hori- 
zontal shaft pumps, it is desirable to 
use a casing split along a plane pass- 
ing through the pump axis but inclined 
diagonally to the horizontal. This con- 
struction is used primarily in horizon- 
tal shaft pumps for which a vertical dis- 
charge is necessary and yet for which 
the convenience of an axially split cas- 
ing for internal examination. 

Most end suction single-stage pumps 
are made with one piece or so called 
solid casings. At least one side of the 
casing must be o so the impeller 
can be assembled in the pump, thus 


INDUSTRY AND POWER 


necessitating a cover for that side. 

For general service, the end-suction 
single-stage pump design is extensive- 
ly used for small pumps up to 4 and 
5 in. discharge size, for the motor 
mounted type and for the cheaper 
“contractor” types. In all of these types, 
the small size makes feasible casting 
the volute and one side integrally. 
Choice of whether the stuffing box or 
suction side is made integrally with 
the casing is usually determined by 
the general design and obtaining the 
lowest possible cost. For larger types, 
especially those for special service like 
sewage pumps, there is a demand for 
both rotations and a design with both 
a separate suction head and a separate 
stuffing box head that permits utiliz- 
ing the same casing for either rotation 
when the flanges on the two sides are 
made identical. Furthermore, for this 
latter group there is a demand for ver- 
tical shaft pumps, which can best be 
disassembled by removing the rotor 
and bearing assembly from the top of 
the casing. In many horizontal appli- 
cations the installation favors partial 
dismantling from the suction side 
of the pump. 

In the inexpensive type open-im- 
peller pump, the impeller rotates with- 
in close clearance of the casing proper. 
When the service, for which the pump 
is intended, is more severe a side plate 
is mounted within the casing to pro- 
vide a renewable close clearance guide 


* This article will be included in a book on centrifugal 


pumps now being prepared by the authors: hence all 
Tights to republication are reserved by them. 
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de plate for 
back side 





Side plate for 
front side 








This rotor and casing, with side plate, handles 
abrasive materials in the paper pulp industry 


Side plates are incorporated into a pump to 








provide removable close clearance fluid guides 


Axially split casing for single-stage 
pump with side suction and discharge 


to the water flowing through the open 
impeller. One of the advantages de- 
rived from incorporating sideplates 
is that abrasion resistant material, such 
as stainless steel may be utilized for 
the impeller and side plate while the 
casing may be made of a less costly 
material. 

Under certain improper entrance 
conditions or when the shape of the 
suction approaches are incorrect the 
liquid column in the suction pipe may 
spiral for some distance ahead of the 
actual entrance into the impeller prop- 
er. This phenomenon is called pre-ro- 
tation, and may be occasioned by many 
factors. Also, it may exist in either 
vertical or horizontal types of centrifu- 
gal pumps. 

Pre-rotation is usually harmful to 
proper centrifugal pump operation, 
because it causes the liquid to enter 
between the impeller vanes.at an angle 
other than contemplated in the design. 
This results frequently in a lowering of 
the net effective suction head and the 
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Cross section of end-suction centrifugal pump arranged with removable suction 


head. Removal of suction head permits access to the impell 


pump efficiency. Various means are 
used, either in the pump construction 
or in the design of the approaches, to 
avoid this phenomenon. 

Practically all horizontal single- 
stage double-suction pumps and most 
multi-stage eC are provided with 
a suction volute. The function of this 
is to guide the water in a streamline 
flow to the eye of the impeller. Flow 
coming to the eye is basically at right 
angles and partly to both sides of the 
shaft but not in equal proportions. The 
suction waterways reduce in area meet- 
ing in a projecting section of the side 
wall dividing the two sections. This 
projection is called a stop piece. 

In end-suction type of pumps, im 
proper entrance conditions may cause 
pre-rotation. To prevent this, a radial 
fin stop piece projecting partly in to- 
ward the center from the suction wall 
may be incorporated in the design of 
end-suction pumps. 

Horizontal end-suction single-stage 
pump discharges are generally in a top 


October, 1951 





or repli 


vertical position, although other posi- 
tions may be obtained in certain cases, 
such as top-horizontal, bottom-horizon- 
tal or bottom-vertical discharge. How- 
ever, sometimes the pump frame, bear- 
ing bracket or baseplate will inter- 
fere with the discharge flange, pro- 
hibiting a bottom-horizontal or bottom- 
vertical discharge position. In certain 
other cases, solid casings cannot be ro 
tated for various discharge positions 
because the seal connection on the 
stuffing box would be inaccessible 

Practically all double-suction axial- 
ly (horizontally) split casing pumps 
have a side discharge and either a side 
or a bottom-suction inlet. When the 
suction is placed on the side of the 
pump casing, with its axial centerline 
at right angles to the vertical center- 
line, the pump is classified as a side 
suction pump. When the suction points 
vertically downwards the pump is 
called a bottom-suction pump 

Special positions can somectimes be 


(Continued on page 134) 





Problems Concerned With the Burning of ... . 


MODERN FUEL OILS AND THE 
APPLICATION OF ADDITIVES 


HE TERM “fuel oil’ has been or 

is being applied to a wide range 

of products for which combustibility 

appears to be the chief requisite. This 

results somewhat from the fact that in 

the last decade there have been con- 

siderable changes in the processes and 
methods for refining crude oil. 

No. 6 fuel oil, the type with which 
this article is chiefly concerned, is 
essentially a left-over product in re- 
finery operations (1). This accounts 
for the relatively low market value of 
No. 6 fuel oil. Owing to this situation 
a minimum of information concerning 
the chemical and physical properties of 
residual oil is available. In lee. even 
ASTM does not give much information 
regarding it, ASTM designation D- 
396-48 T giving only three specifi- 
cation limits as follows: 

Flash point, F minimum eer 
Water and sediment, % maximum 


Viscosity, Furol 122 F maximum 
Viscosity, Furol 122 F minimum 


More specifically, fuel oil may be 
defined as a mixture of hydrocarbons 
having a volatility too low to permit 
its use as a motor fuel, except those 
grades that are suitable for diesel fuel. 
The type of hydrocarbons constituting 
fuel oil vary considerably, and the 
chemical and physical properties vary 
accordingly. Hydrocarbons occur in 
series containing many members the 
lightest of which are generally gases, 
the intermediate members liquids, and 
the heaviest ones solids. The hydro- 
carbons may be classified as belonging 
to (1), paraffin series, (2), olefin 
series, and (3), the acetylene series. 

It may be stated generally that if a 
fuel consists wholly or largely of the 
paraffin type, the fuel will have chemi- 
cal stability and will slightly retain its 
Original properties. If the fuel con- 
tains a large or relatively large amount 
of the olefin and acetylene type ma- 
terials, it will lack chemical stability 
and will tend to react with oxygen from 
the air to form gummy impurities, to 
change color and otherwise lose its 
original properties. 

Other active chemical series of hy- 
drocarbons of interest in fuel chem- 
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Data and information presented here are based on years of research 
aimed at elimination of sludges and deposits in pre-burner systems 
as well as elimination of slag and soot in boiler furnaces. Empha- 
sis is placed on additives developed to overcome these problems 


R. C. ULMER, Technical Director 
R. W. WOOD, Research Engineer 


Power Chemicals Division, E. F. Drew & Company, Inc. 





@ Considerable research and study have been applied to combustion 
problems during the past decade. In the case of oil fuels this effort 
has been directed largely toward the elimination of sludges and de- 
posits in pre-burner systems and the elimination of slag and soot in fur- 
naces of boilers. A survey of the literature shows little if any authoritative 
information on these subjects. The use of additives in oils is especially 
controversial and most of the articles dealing with it do little more than 
explain some of the problems. Little or no data are given. 


Several years ago the writer and his associates conducted studies in 
this field in an effort to ascertain the fundamental causes of the above 
referred to difficulties in the burning of oil and especially to study the 
applicability of additives to the elimination of the problems. This article 
deals with some of the data obtained and especially the conclusions that 
were reached in the work. 














NO. 6 FUEL OIL VARIATION SAMPLES FROM FOUR MAJOR REFINERIES 


Refinery A, Refinery 8, Refinery C, Refinery D, 

east coast east coast middle west southwest Range 
Gravity: API - 43 12.3- 143 4- J 13.2- 160 - 40 
Viscosity, Furol 122 F - 7.3 115.5 - 196.2 . 66.46- 106.0 - 196.2 
Flash point, F (PM) + -+750 +150-+285 + -+ + 188 - + 250 4 
Pour point, F + 5-+@ +2-+ 93 + - 0-+ 2 
Sulphur, wt., % - 3.39 - 3.461 - 0.83- 1.19 
Water and sediment, % - 0.2 - 04 - 0.02 - 0.2 
Carbon residve, % 72- 13.09 2- 12.99 - , 7.26- 8.93 
Ash, weight, % oe - 0.060 033 - 0.05) 021 - 0, 0.0048 - 0.086 
Total V20s of total ash - 2s - 628 - 08- 49 
Total vanadium as V:PPM 

of oil - 68 - 14 - 2- i 
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Fig. 1—Trend in production of U. S$. petroleum products. 
improvements in refining methods affect quantity and 
quality of fuel oils as discussed in the adjacent box 


istry are the naphthenes and the aro- 








REFINING METHODS AFFECT FUEL OIL 
CHARACTERISTICS 


@ The following information on refining procedures is useful 
in predicting and studying problems involved in the com- 
bustion of fuel oils. Three methods of refining are now in 
general use, (1) straight run distillation, (2) thermal crack- 
ing and (3) catalytic cracking. 

Straight run distillation is the oldest and simplest of the 
three basic methods. It is now considered obsolete and un- 
profitable. This method gives o relatively high yield of fuel 
oil and as the residual product has no cracked components, 
its stability and compatibility choracteristics are good. 

In the case of the thermal cracking method, the primary 
difference as compared with straight run distillation is the 
application of higher temperatures and pressures. As a re- 
sult of the higher temperatures and pressures, thermal decom- 
position of the hydrocarbon molecules takes ploce and there 
is a higher proportion of gasoline and kerosene recovery. In 
general there is a fixed amount of ash, vanadium and some 
other components in the initial crude oil, which components 
tend to remain in the residual or fuel oil. Consequently, any 
refining method such as this that results in a higher yield of 
gasoline and other volatile products will give e fuel oil with 
a higher concentration of so-called objecti 

The outalytic cracking method also depends basically on 
the chemi position of the hydrocarbon molecule 
by thermal cracking, but in this case a catalyst is used. 
The same genera! type of No. 6 fuel oil will be obtained by 
this process as by thermal cracking, the chief difference 
being that a large portion of the fuel oil will be uncracked 
residue from the atmospheric distillation still. 











in nature. However, when thermal 


generally recognized that sulfur com- 





matics. Although from the above it is 
evident that the types of products pres- 
ent in fuel oils vary greatly, the ulti- 
mate analyses — carbon, hydrogen and 
oxygen content — is remarkably uni- 
form in the different fuel oils. 

Since No. 6 fuel oil is primarily a 
by-product in refining and since re- 
fining methods have been altered 
greatly in the last decade, some con- 
sideration should be given to the vari- 
ous types of refining procedures as 
this information will be useful in pre- 
dicting and studying pe involved 
in the combustion of fuel oils. These 
are described briefly in the box in the 
upper right-hand corner of this page. 

Regardless of the refining methods 
used, it should be pointed out that chief 
efforts are directed in refining toward 
the production of more and better gas- 
oline and lighter fractions. As men- 
tioned above, this has had a pro- 
nounced effect on the type of residual 
oil or fuel oil left. Especially there 
are more so-called ash components 
present in the oil, and in many cases 
the oil must be considered less stable 
than previously. In addition, consid- 
eration must be given to stability and 
compatibility of mixtures of fuels from 
various sources of supply. 

When fuels were produced pre- 
dominantly by straight run distillation, 
this was not necessary as all of the 
constituents in the fuel were uncracked 
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cracking takes place, the residual fuel 
oil will contain a multitude of hydro- 
carbons of widely varying characteris- 
tics. Therefore, the problem of sta- 
bility and compatibility of oils becomes 
an item of greater concern. 

As mentioned, such decomposition 
does not take place to the same degree 
in catalytic cracking and as more and 
more oil is being refined by this sys- 
tem it is possible that the quality of 
fuel oils will improve. Some idea of 
the relative amounts of oil produced 
in the period 1945 to 1950 are shown 
in Fig. (1). 

In the paper by Kottcamp and 
Crockett (1), considerable emphasis 
is placed on the variation of the residual 
or fuel oil in relation to the source of 
the initial crude oil. Data were ob- 
tained on samples of No. 6 fuel oil 
taken weekly over an extended period 
from four major refineries. The varia- 
tion at each of the four refineries to- 
gether with the range of variation of 
all samples examined are shown in 
Table 1. Such data are valuable in con- 
sidering the various combustion prob- 
lems. 

Still dealing with the basic pro- 
cedures and methods for refining crude 
oil, considerable attention has been di- 
rected toward studies of the ash (2), 
(3). Most of these studies apply to 
attempts to eliminate ash deposits in 
the furnace and boiler proper. It is 
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pounds in the ash may contribute to 
this problem but attention is generally 
centered on the vanadium compounds 
of the ash. The consensus of most 
metallurgists and chemists is that the 
vanadium pentoxide component of the 
ash is the compound of most concern in 
corrosion and deposits. Values for this 
component are given in Table 1 (1) 

In an attempt to alter the amount 
and type of ash in fuel oil, centrifuging 
with and without water has been 
studied (1). —— attempts have 
been made to reduce the vanadium con- 
tent by this process. Although centrif- 
uging in general reduces the ash con- 
tent appreciably, the vanadium content 
is not reduced accordingly. 

There are various chemical proce- 
dures available for eliminating or re- 
ducing the vanadium content in oil but 
these are costly and are not generally 
applicable. The most practical approach 
for alleviating the effect of vanadium 
in the ash appears at present to be the 
use of additives in No. 6 fuel oil. This 
will be discussed later. 


Experiments With Additives 


In studying the — of ad 


ditives to fuel oil combustion problems, 
attempts were first made to follow the 
results of various products in the field 
However, it soon became obvious that 
storage conditions, oils and combus- 
tion of the oils vary to such a great 
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extent that it was difficult to draw any 
conclusions. Consequently, it was de- 
cided to set up laboratory experiments 
that would duplicate field conditions. 

As sludge prevention was the chief 
subject of the investigation, most of 
the work was limited to the pre-burner 
part of the system. Two general types 
of equipment were used: first, that 
shown in Fig. 2 and which duplicates 
conditions at heat transfer surfaces 
such as found in heaters, and second, 
that shown in Fig. 3 which duplicates 
action in storage tanks and pipe lines 
where deposits of sludge may settle 
out or adhere (4). 

In using the test equipment shown 
in Fig. 2, a constant volume of oil 
heated to a temperature around 165 F 
is circulated through a heater to which 
there was a constant heat input. Under 
this condition the final temperature of 
the circulating oil will depend on the 
cleanliness of the heaters; that is, the 
rate of heat transfer through the heater 
proper. Therefore, any variation in 
temperature of the oil leaving the 
heater can be taken as an indication of 
whether or not sludge deposition has 
taken place on the heater coil. 

Fig. 4 shows a plot of a run with 
this equipment. Using untreated No. 
6 fuel oil, it will be noted that for 
several days after the temperature in 
the system reaches operating condi- 
tions the temperature drops off, indi- 
cating that sludge deposition is taking 
place on the coils. 

With a sludging oil, tests were con- 
ducted two ways: (1) sludge was al- 
lowed to build up on the coil and an 
additive then applied to determine 
whether the sludge could be removed, 
and (2) in some runs the additive was 
used at the start with a clean coil to de- 
termine whether the oil could be alter- 
ed so that no sludge would form. 

It will be noted that certain chemi- 
cals such as benzene, ortho-dichloro- 
benzene and many additives have little 
if any effect in either respect. One of 
the prime purposes of this work was, 
if possible, to develop an effective ad- 
ditive, and it will be noted that FOT- 
W, the final product developed was 
very effective in both respects. That is, 
when added after sludge had built up, 
after several days the temperature 
came back to normal indicating that 
the sludge was removed. On the other 
hand. if the additive FOT-W was 
added at the start of the run, little if 
any drop in temperature took place in- 
dicating that sludge was prevented on 
the coil. 

The other equipment used, Fig. 3, 
makes it possible to study or determine 
whether sludge is present in oil and 
especially whether the sludge would 
be expected to come out of solution 
and deposit in strainers or in other 
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Fig. 2—Equipment used in studying the effect of sludging on heat transfer. 
A constant volume of oi! heated to 165 F is circulated through the heater 
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Fig. 4—Typical test results with heat transfer equipment. Temperature of 
untreated oil gradually drops off, indicating sludge deposits on the coils 


parts of the system. Readings were 
taken of the pressure during the run. 
Any increase in pressure would be due 
to a build-up of sludge on the fine 
screen. Again the test could be carried 
out in two ways: 

1. An untreated oil could be circulat- 
ed in the system and, after pressure 
build-up owing to sludge formation a 
chemical or additive could be added to 
determine whether pressure could be 
restored to normal thus indicating solu- 
tion of the sludge. 

2. The additive could be applied to 
the oil at the beginning of the run to 
determine whether pressure build-up 
and sludge formation on the screen 
could be prevented. 

Results of representative runs are 
shown in Fig. 5. Again it will be noted 
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that chemicals such as benzene, ortho 
dichlorobenzene and many additives 
have little if any effect on either type 
of run. However, the FOT-W is very 
effective in both types of tests. That is, 
as shown, once pressure has built up 
indicating sludge formation, addition 
of the FOT-W very quickly causes the 
pressure to come back to normal in- 
dicating that the sludge has dissolved. 
Also when the FOT-W is put into the 
circulating oil at the beginning of the 
run there is no build-up of pressure 
indicating that no sludge formation 
takes place on the screen. 


Theoretical Aspects 


A review of the rather meager litera- 
ture (5), (6), (7), (8), (9) on the 
subject of sludging of fuel oils and a 
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Fig. 5—Results of tests to determine sludging effect of oils. The use of 


additives indicates extent to which 


consideration of present day oil tech- 
nology indicate that the usual concept 
of sludge in fuels oils is that materials 
come out of solution. The materials 
coming out of solution are generally 
referred to as high molecular weight 
products or “heavy residues.” Investi- 
gation of sludge obtained from actual 
operating systems soon indicated that 
this was not the type of sludge gener- 
ally encountered. 

The type of sludge generally en- 
countered is a water-in-oil emulsion. 
That such an emulsion will form very 
readily with heavy residue oil such as 
No. 6 oil can be indicated very readily 
by stirring about three parts of oil and 
one part of water very vigorously. The 
mixture stiffens and a “sludge” forms 
consisting of the whole mixture. Con- 
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sludge formations can be dissolved 


siderable sludge will form with far 
less than the above proportion of water 
Sludge is formed therefore in oil 
systems from emulsions formed by the 
small amount of water present in the 
system. The water may be present either 
as that not removed from the oil dur- 
ing the refining process or as that 
which leaks into the system or gets in- 
to the system by condensation. 
Agitation of the oil and water by 
flow and pumping in the system causes 
the formation of the emulsion. As in- 
dicated in our laboratory tests, as well 
as in observations from the field, such 
an emulsion very readily settles out in 
tanks causing so called bottom sludge. 
It also deposits or settles out on heater 
coils, heater j and transfer sur- 


faces greatly decreasing the rate of heat 
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transfer and sometimes the fate of 
flow. A deposit also may form on lines 
and actually on the burner tips them- 
selves. The latter may interfere great- 
ly with atomization and therefore com- 
bustion of the oil. 

It should not be inferred from the 
above that sludges are not formed in 
some cases from components coming 
out of solution in the oil. Such sludges 
consisting mostly of high molecular 
weight or heavy residue products may 
form also under high heat transfer 
conditions. When fuel oils from dif- 
ferent sources or oils that have been 
catalytically cracked and uncracked 
ones are mixed there is danger of ma- 
terials coming out of solution for the 
reasons mentioned in the early part of 
this article. However, in the authors’ 
opinion, most sludge problems are due 
to the water-in-oil type emulsion. 

Since sludge normally encountered 
consists of a water-in-oil emulsion, it 
is evident why some of the common 
solvents such as benzene and ortho- 
dichlorobenzene alone do not have an 
appreciable effect on the sludge. For 
example, in most cases addition of full 
strength chemicals to a small amount 
of sludge will have little if any effect; 
see Figs. 4 and 5. This is also noted in 
the case of many other additives. 

On the basis of our research, at- 
tempts were made to modify some of 
the common solvents by mixing sur- 
face active materials with them to 
make them react rapidly with the 
water-in-oil emulsion. In addition to 
breaking the emulsion, that is separat- 
ing the water, it was also thought that 
a desirable additive should hold ‘nor- 
mal’’ amounts of water in solution in 
the oil so that it would not separate out 
in the bottom of the tank. At the same 
time, of course, the additive should 
not contribute to corrosion in the sys- 
tem. 

It goes without saying that the addi- 
tive should not cause or increase diffi- 
culties from slag in the furnace and 
boiler proper. In fact, if anything the 
material should alleviate or eliminate 
problems of slag in the furnace and 
boiler. 

All of these items were taken into 
consideration in developing the FOT- 
W product. Dosage of one pint per 
1,000 gallons of oil is general. It is ef- 
fective in (A) dissolving sludge in 
storage tanks and oil distribution lines, 
and dispersing it throughout the oil; 
(B) preventing formation of sludge in 
clean tanks and lines; (C) preventing 
sludge from clogging strainers and 
burners parts; preventing sludge 
formation in fuel-oil heaters; prevent- 
ing catbonized sludge on burner tips, 
as well as in the furnace around the 
burner; and (D) preventing carbon- 
ized slulge from fouling injector noz- 
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zles, piston heads, valves and mani- 
folds in diesel engines. 

Soot and Carbon in the Furnace— 
Extravagant claims have been made re- 
garding the benefits to be obtained 
through the use of additives in these 
respects. The authors’ observations 
have indicated that there may be 
marked improvement in soot and car- 
bon through improvement of com- 
bustion, but that this is about the limit 
of advantages to be expected. Through 
the use of fuel oil additives containing 
combustion catalysts, additional bene- 
fits are derived as indicated below. 

Better Over-All Combustion— 
Through the improvements indicated 
above, there will be over-all improve- 
ment in combustion. This is due chief- 
ly to better atomization or burning of 
the oil. These improvements lead to 
proper flame travel and generally in- 
creased combustion efficiency. 


Cleaning Heaters 


In addition to using the additive for 
elimination of sludge as _ indicated 
above, it has been applied successfully 
in two ways for cleaning heaters. (A) 
as a batch operation when the heater is 
out of service and (B), by injecting it 
into the fuel oil ahead of the heater for 
a period of approximately 8 hr during 
actual operation. 

In batch cleaning of heaters, the 
general procedure is to drain the 
heater and remove as much of the 
fuel oil as possible. The heater is then 
filled with the additive and allowed 
to stand in this condition for six to 
eight hours. In general, through the 
vigorous solvent action on the water- 
and-oil emulsion, there will be suffi- 
cient agitation to completely clean the 
heater by this method. However, agi- 
tation will greatly decrease the length 
of time required to clean the heater or 
if a pump is available the solution can 
be circulated through the heater. In 
any case the heater can generally be 
cleaned more thoroughly than by 
mechanical means and at a reduced 
cost. In general also the time of outage 
will be less by chemical cleaning of 
this type than would be the case with 
mechanical cleaning. 

The second means for cleaning heat- 
ers—injection of the FOT-W ahead of 
the heater— has been found quite suc- 
cessful in several plants. About four 
times the normal dosage, that is four 
pints per 1,000 gal of oil is injected in- 
to the fuel line ahead of the heater for 
about 8 hr. It is desirable to carry out 
this operation at low loads to make 
possible using as small amount of the 
additive as possible. It should also be 
done when the strainers may be cleaned 
more frequently than usual as_ this 
often is reanired. As indicated previ- 
ously the additive may in some cases 
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remove sludge so rapidly as to plug 
strainers until the system is cleaned 
out. By this procedure the heaters are 
restored to ‘normal operation’’ es- 
pecially with respect to steam usage and 
pressures. The advantages of this pro- 
cedure are obvious in that the heater 
need not be taken out of service nor op- 
eration interrupted. 


Combustion Type Additive 


As indicated previously, the authors 
maintain that there have been some ex- 
travagant claims made for certain ad- 
ditives with respect to their ability to 
improve combustion and especially to 
eliminate slag in furnaces and boilers. 
Also, as mentioned previously in the 
paper, it is the authors’ opinion that in 
general regular additives will not have 
any marked effects along these lines. 
However, it is possible to include in the 
additive a combustion catalyst and if 
sufficient of the material is used, to 
obtain marked improvements in com- 
bustion. Such a material is FOT-CS. 
However, to get sufficient of the cata- 
lyst into the combustion chamber to ef- 
fect slag and soot appreciably, it is 
necessary to use this material at the 
rate of about four pints per 1,000 gal 
of oil. This is about four times the 
normal dosage of the regular additive; 
that is, for sludge control only. 

The combustion catalyst used is simi- 
lar to those used in so called soot re- 
movers. In this respect it has the effect 
of lowering the ignition temperature 
of the soot or carbon. Therefore, the 
tendency is to burn up more of the soot. 
However, unless the temperature of 
the soot is sufficiently high to reach 
the ignition point it will not burn; 
therefore, such materials cannot be 
considered as a cure-all. 

In certain improperly designed boil- 
ers or under certain operating condi- 
tions, soot will form even though such 
an additive is used. It should be point- 
ed out that the FOT-CS exhibits sludge 
conditioning or sludge prevention 
properties as well as those of a com- 
bustion catalyst. That is, the one prod- 
uct can be used for both purposes. 


Slag and Corrosion Prevention 


As mentioned in the beginning of 
this article, certain types of fuel oils 
especially those containing large 
amounts of vanadium appear to con- 
tribute to slag and corrosion problems 
in furnaces and boilers. This subject has 
been discussed by Evans (2), Brasunas 
and Grant (3), and Kottcamp and 
Crockett (1). This subject is referred 
to in the present article only because as 
mentioned previously, extravagent 
claims are sometimes made regarding 
the effectiveness of certain additives 
in eliminating these difficulties. As- 
suming good combustion conditions, 


the authors are doubtful whether any 
of the so-called sludge preventing 
type additives have any marked effect 
on these difficulties. The only excep- 
tion would be when the so-called slag 
might be due to improper combustion ; 
for example, soot formation. In such 
a case a combustion catalyst type addi- 
tive might improve conditions. 

In the absence of good combustion, 
slag conditions may be very bad and 
in many cases additives may help tre- 
mendously, especially if the poor com- 
bustion is due to improper atomization 
of the oil. The subject of atomization 
of oil and its relation to slag has been 
considered by McCloskey (11). Brief- 
ly, liquid oil cannot burn and must be 
converted to vapor form as an aid in 
this process. The oil is atomized to in- 
crease its ratio of surface to mass. Va- 
porization of the oil is incomplete un- 
less the droplets are very small. As 
pointed out previously, proper addi- 
tives aid in the atomization process, 
and in minimizing slag problems. 

Some data given by McCloskey are 
of interest. Good atomization produces 
an oil droplet of about 0.004 in. diam. 
Assuming an ash content in the oil of 
0.07 per cent, the ash particles re- 
maining after combustion will be of 
the order of 0.000002 in. diam. The 
ratio of surface to mass of such parti- 
cles is infinity and the particles would 
have gas-like properties. They could 
be air borne perfectly and could not be 
thrown out of a deflected stream. 
Therefore they would not impinge on 
tubes or heat transfer surfaces. Also 
such molten particles would quickly 
radiate their heat on approaching a 
metal surface and thus solidify. In this 
form there is little tendency for ad- 
herence. Slag therefore is minimized 
when such small particles are present. 
Such small particles are insured by 
proper atomization of oil ; therefore, use 
of a proper additive may help. 

Referring more specifically to cor- 
rosion, many of the foreign oil fields 
produce oils high in vanadium; also, 
some of those produced in the United 
States are quite high in vanadium. 
Amgwerd (10) has carried out an in- 
vestigation with a so called typical oil 
ash as follows: 

OIL ASH RESIDUES 

Compound 

V:Os 

Na: 

SOs 

N:0 

Fe:0, 

Al2O, 


CaO 
Remainder 


It may yor owes out on the basis of 
er 


the above references that there appears 
to be some alleviation and improve- 
ment in conditions of slag and cor- 


(Continued on page 135) 
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Where fabrication of large and heavy walled pipe is in- 
volved, it pays to have stress relieving done in large ovens 


Machining flanged joints on large curved pipe can be very 
dificult and great care must be exercised to do a good job 


AN APPROACH TO PIPING DESIGN-2 


After choosing the right material and determining pipe size 


from equations in the previous article, actual erection must 


follow these procedures to produce a trouble-free pipeline 


ROBERT H. EMERICK, Consulting Mechanical Engineer 


IPING’S HABIT of | stretching 
ao it’s warm and shrinking 
when it’s cold, insists on our indul- 
gence by means of expansion bends, 
offsets, or expansion-compensating de- 
vices of one kind or another. 

Sometimes we can reduce the effec- 
tive movement of the pipe by installing 
it under “cold spring” stress. This 
means we can cut the lengths a little 
short and jack them together for mak- 
ing up the joints; then when the pipe 
grows warmer and longer, with its 
charge of moving fluids, some of the 
normal expansion goes into relieving 
the original stress. 

If our jack is large enough, we can 
cold-spring a pipeline for one half of 
its expansion, but the code warns us 
not to count on more than one third, 
if we cherish safety in design. 

The potency of small expansive 
moments is illustrated by a 14 in., 90 
deg, built-up, welded, steel elbow 
that found itself in a tight corner be- 
tween adjoining walls of the gas works. 
Only an inch of straight pipe cushioned 
the elbow from the crowding bricks, 
the position of the elbow being like 


that of a nut in a nut-cracker. In time 
the elbow split as a result of the con 
flicting strains. 

Tables showing the expansion com 
pensated for by a 90-deg bend for 
various radii and sizes of pipe may be 
obtained readily from handbooks, 
manufacturers’ catalogues, and other 
concerned sources. For example, if we 
assume a minimum radius of five times 
the pipe diameter, we can expect a 
single 90-deg bend to care for 14-in 
expansion in 4-in. pipe, 4% in. in 6 
in., Y in. in 8-in., Y¥g in. in 10-in., 
¥, in. in 12-in., and 7 in. in 14-in 
pipe. Increasing the radius greatly in 
creases the absorbing capacity of the 
bend ; for example, 10 times the radius 
of a 4-in. pipe provides the cushion for 
a full inch of expansion. 

As an alternative to piping bends, 
we might use a piston-type slip joint 
or bellows-like unit of copper corruga- 
tions to handle the expansion. Work 
ing pressures of the latter are limited 
by the code for steam service to 200 
psig. 

The fundamental law in designing 
for flexibility is to calculate the amount 
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of movement accurately and safely. 
No device or method will safely com 
pensate for a system that is underesti- 
mated or bound in any way. Proper 
estimating means to evaluate also any 
possible movement from the equip- 
ment to which the piping is attached 


Pipe Fabrication 


More than one quarter of the Code 
for Pressure Piping is concerned with 
fabrication details, of which four 
fifths is devoted to welding. Recently 
a public utility company was obliged 
to replace a system of high-tempera 
ture, high-pressure steam piping that 
served a new turbine-generator because 
the welded joints were showing pro 
gressive deterioration and leaks; a de 
velopment that suggests the desirabili- 
ty of still more safeguards for welding 
procedures 

If we have important welding to do, 
a study of recommended practices as is 
sued by the Travelers Indemnity Co 
should be made as an essential prelimi 
nary. Its specifications are particular 
ly valuable where field fabrication is 
concerned, and where temperatures 
exceed 750 F. Aspects covered in de 
tail include (A) material and design, 
(B) qualification of welders, and (C) 
welding procedure and tests 

For shop welding, preheating equip 
ment can be set up and arranged for 
optimum efficiency and top quality 
work. Preheating can be done in the 
field of course, using electric heatings, 
oil heaters and even gas torches; how- 
ever, superior controls available in fab 
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RECOMMENDED SOURCES OF DATA ON DESIGN AND FABRICATION OF PIPING 


Association of American Railroads, 59 E. Van Buren St., Chicago. 

American Gas Association, 420 Lexington Ave., New York. 

American Petroleum Institute, 50 W. 50th St., New York. 

American Standards Association, 29 W. 39th St., New York. 

American Scciety for Testing Materials, 260 S. Broad, Philo. 

American Water Works Association, 22 E. 40th St., New York. 

Federal Specifications Executive Committee, Procurement Division, 
Treasury Department, Washington, D. C. 

Manufacturers Standardization Society of the Valve and Fittings 
Industry, 420 Lexington Ave., New York. 

Society of Automotive Eng s, Inc., 29 W. 39th St., New York. 








American Society of Mechanical Engineers, 29 W. 39th St., New 
York, N. Y. (Issues the American Standard Code for Pressure 
Piping) 

All specific publicati: ioned by name in this article. 

All local and state codes. 

“Fabrication of Oxweld Piping,” The Linde Air Products Co., The 
Union Carbide and Carbon Corp., New York. 

“Compressed Air Data,” Compressed Air Magazine, New York. 

“Cameron Hydraulic Data,” Ingersoll-Rand Co., |! Broadway, New 
York, 

All photographs courtesy of Benjamin F. Shaw Company 











ricating shops have led most designers 
to prefer the latter program. Preheat 
temperatures may be expected to vary 
between 300 F and 600 F, the higher 
temperatures being appropriate when 
service temperatures also are high. 

An important consideration in joint 
welding is the continuity of the weld 
metal deposit. If the joint has been 
preheated, and the progress of the 
welding is for any reason interrupted 
so the work shows some cooling, the 
original preheat should be restored be- 
fore welding is resumed. 

Stress relieving ovens offer another 
inducement for shop fabrication, par- 
ticularly where large and heavy-walled 
pipe is involved. In the illustrated 
oven, the entire section of pipe can be 
heated uniformly to the 1100-1300 F 
required, and cooling can be controlled. 

By contrast, stress relief in the field 
means the application to the pipe of an 
unwieldy two-section furnace lined 
with firebrick and fired with gas or oil. 
Since this sort of treatment is local, 
there is always the possibility of ther- 
mal strains being induced elsewhere 
in the line. In short, a great deal of 
care and supervision is essential. 
Testing Welded Pipe 

Welded pipe sections can be pre- 
pared for testing by sandblasting sur- 
faces to remove scale and dirt. Gener- 
ally, the section is filled with water, 
but sometimes with kerosene, and the 
pressure is built up to code require- 
ments. We then watch for sweating 
and beads of moisture appearing on or 
around the weld, knowing that such 
manifestations mean porosity, pin- 
holes, or hair-line cracks, conditions 
that must be corrected. 

Whitewashing the pipe makes the 
detection of flaws much easier, especi- 
ally if the testing fluid is kerosene. 
This distillate seems to ferret out the 
most minute and hidden passages that 
lead from the inner to the outer sur- 
faces of the pipe. 
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An alternate way of using kerosene 
is to rub the exterior of the pipe thor- 
oughly, let the liquid remain on the 
surface for a day or two, then wipe it 
off clean. Next, dust the surface with 
chalk or paint it with whitewash. If 
the kerosene has penetrated a fissure or 
pin hole, it will discolor the whitewash 
immediately above. With this proce- 
dure, however, the evidence does not 
prove the flaw to extend all the way 
through the metal, and it should not 
be used as a substitute for the standard 
hydraulic tests. 


About Flanges 


Commonly, the use of cast-iron 
screwed-on companion flanges 1s ac- 
ceptable practice for pressures up to 
250 psi. The 125 psi standard calls for 
a smooth face, the 250 psi for a 1/16 
in. raised face. For the higher pres- 
sures and higher temperatures, we 
must go to either cast or forged steel. 

Much of our trouble with flanged 
joints is the result of indifferent ma- 
chining, unequal stresses from careless 
bolting, or a measure of both. One of 
the illustrations indicates why ma- 
chining sometimes is of doubtful exact- 
ness—such jobs can be tough to han- 
dle. Obviously, uneven contacting faces 
mean uneven compression on the 
gasket, while unbalanced bolting ten- 
sion affects both the gasket and the 
whole length of the joined pipes. 

For instance, with Van Stone 
flanges, machining of the backs of the 
laps is sometimes overlooked, and as 
a result the flanges are cross-stressed, 
and we unjustly blame the design 
whereas the execution is to blame. 

The use of seal welds with flanges 
is a common practice. As an example, 
the contacting laps of a Van Stone are 
chamfered around their outer circum- 
ference, and weld metal is run into the 
vee so formed. A similar procedure is 
characteristic of the Sarlun joint. Seal 
welding generally may be expected to 
produce a tight joint, but certainly de- 


feats the basic purpose of the flanges, 
which is to provide a connection that 
may be disassembled readily at will. 
If we are going to use welding at all, 
we might as well go the whole distance 
and leave off the flanges entirely. 

The “Marine Engineering Regula- 
tions and Material Specifications’, as 
issued by the Coast Guard, has con- 
siderable to say about flanges and 
flanged joints. Where Van Stones are 
concerned, the ability of the fabricator 
to make an acceptable joint is bluntly 
questioned. The Coast Guard specifi- 
cations demand that the flange be 
turned by machinery in one operation 
at a temperature of approximately 
1700 F; furthermore, that the work be 
accomplished by trained operators. A 
fabricator must certify his ability to 
meet these requirements, or the Coast 
Guard will not have his Van Stones. 

As a means to insure equal bolting 
strains in a joint, specifications some- 
times require the use of strain gages 
on the wrenches when the nuts are be- 
ing tightened. This procedure involves 
extra labor and time charges which the 
customer as a rule is asked to absorb. 
The Navy has carried out some tests on 
electrical tension indicators for small 
bolt sizes with definite success. Patents 
have been asked by the inventor and 
we can hope for its commercial avail- 
ability before too long. The device is 
claimed to offer quite a saving over 
the strain gage procedure. 


Correction — Credit of 
August Cover Illustration 


The four-color cover illustration for 
our August issue shows a heat-treating 
furnace at the Lelance and Grosjean 
Manufacturing Company plant in 
Woodhaven, Long Island, N. Y. On 
page 84 of our August issue we in 
correctly credited this installation to the 
Sunnyside Metals Products Company, 
Sunnyside, N. Y. 
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Materials for 


engineered plant services 


Types and applications of 
materials that help to solve 


problems involving corrosion, 
abrasion, heat and pressure 
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s for handling 73 per cent caustic soda 


RECOMMENDED PRACTICES FOR HANDLING 


LIQUID CAUSTIC SODA 


Different concentrations necessitate variations in unloading, handling 


and storing. Here are authoritative answers to the problems involved 


R. A. SPRINGER, Technical Services Division, Diamond Alkali Company 


IQUID CAUSTIC SODA is manu- 
factured and shipped by all ma- 
jor producers in two concentrations. 
These are identified as 50 and 73 per 
cent with the percentages representing 
the approximate sodium hydroxide con- 
tent on a weight basis 
Although they differ only in their 
water to caustic ratios, their physical 
characteristics are quite different. En- 
thalpy, freezing point, and boiling 
point are a few of the important proper- 
ties that must be carefully considered. 
These are different for each solution 
form, necessitating variations in meth- 
ods of unloading, handling and storage. 
Principal means of transporting 


Abstract of paper presented by the 
author before the 1951 Annual Meeting 
of The Association of Pulp and Paper 
Industries. 
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liquid caustic soda is the tank car. A 
common practice is to ship it in either 
8,000 or 10,000 gal quantities. Re- 
cently, however, smaller amounts of 50 
er cent liquid are being transported 
y tank truck for use by industries lo- 
cated near the producers. 


50 Per Cent Concentration 


The 50 per cent caustic soda is used 
most commonly. Commercially, this 
strength may vary between 48 and 51 
per cent. It has a freezing or solidify- 
ing point temperature range of 49 to 
58 F. From an operational standpoint, 
it is practical to maintain solution tem- 
peratures considerably above this range 
This is due to the high viscosity of 50 
per cent liquor as the temperature ap- 
proaches the freezing point. A recom- 
mended minimum temperature for a 
solution of this strength is 85 F. At 
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this temperature the v iscosity 1s no more 
than 25 to 30 cp. Then the caustic can 
be transferred by standard and inexpen- 
sively equipped pumps. 

In order to transfer 50 per cent 
caustic by the most economical means, 
pipelines should be at least 2 in. diam. 
and 3 in. lines on suction side of pumps 
are recommended. A consideration of 
the resistance to flow in a pipe for 50 
per cent liquor at 85 F will bear this 
out. At a flow-rate of 100 gpm the 
friction loss in head per 100 ft of 3 in 
pipe is about 5 ft. Under the same con- 
ditions the loss in head for a 2 in. pipe 
is more than 35 ft. Because of frictional 
losses in pipelines, use of two 45 deg 
fittings is preferred to one 90 deg el- 
bow. This is particularly important 
where a long suction line to a pump is 
involved 

Through experience, piping equipped 
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with flanged connections has been 
found to be most practical. With 
flanges welded to the Cengths of pipe 
and other fittings, and with alkali-re- 
sistant gaskets between the flanges, 
leaks will be held to a minimum. Main- 
tenance labor costs are reduced because 
of the comparative ease with which 
replacements can be made. It is also 
a simple matter to remove sections for 
clean-outs. 

To make drainage from lines com- 
plete after use, all piping should be 
installed with a slight slope. Avoid 
loops or pockets. These precautions 
will cut maintenance costs by prevent- 
ing frozen lines during cold weather. 

To control rates of flow and for line 
shutoffs, the standard lubricated plug 
cock has been found to be most suit- 
able. It gives very economical service. 
Various types of valves are commonly 
employed, however, in caustic and 
caustic dilution systems; the less elab- 
orate fittings appear to be the most 
satisfactory. Construction details should 
call for a sufficient number of steam 
connection fittings on all piping ar- 
rangements. This makes it possible to 
enforce the cardinal rule of steaming 
out all caustic lines both before and 
after use. 

Either the open impeller centrifugal 
or rotary positive displacement pump 
may be used. Installation of either type 
of pump should include a bypass or 
circulating arrangement. This reduces 
wear on the pump and in many cases 
can be used as a means for controlling 
rate of flow. Location of a pump in a 
caustic soda system should receive 
careful consideration. For ease of oper- 
ation the suction line must be as short 
as possible. 

Storage facilities for 50 per cent 
liquid caustic soda must have capacity 
to accommodate a 10,000 gal shipment. 
Provision must be made for a reserve 
supply of caustic soda between ship- 
ments. Practically, it is suggested that 
total storage space be at least double 
the tank car capacity of 20,000 gal. 

Extra heavy metal is preferred in the 
construction of caustic soda storage 
tanks. Specifications for fabrication 
should call for at least 34 in. wall 
thickness on the body of units larger 
than 10,000 gal capacity. The pipe 
connection for withdrawing the liquor 
from storage should be located a few 
inches above the bottom of the tank. 
A drain connection at the lowest point 
of the tank also should be included to 
facilitate flushing. 

It is desirable to place 50 per cent 
liquid caustic soda storage tanks in a 
heated building that is maintained 
above 60 F. This will usually insure a 
storage temperature of 85 F or higher 
which is optimum for handling the 
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liquor. Outside tanks must be supplied 
with a source of heat. A small coil or 
loop of 1 to 114 in. pipe connected to 
a source of low-pressure steam, 12 to 
15 psi, is adequate. For the average 
mill, automatic controls on the steam 
are not warranted. Best practice is to 
warm the liquor intermittently as the 
occasion demands, With a temperature 
range of 85 to 140 F, little attention is 
required. Avoid storage temperatures 
above 140 F. Caustic soda is more cor- 
rosive to steel above this point. Insula- 
tion of tanks although desirable is not 
necessarily a requirement. The most 
economical thickness for common types 
of insulation is 2 in. 


Materials of Construction 


Usual materials of construction for a 
caustic soda system are steel and iron. 
Flange quality steel is preferred for 
tanks. Black iron, carbon steel, and 
cast iron are the best materials for 
pipes and fittings. Cast iron pumps work 
well although longer service can be 
expected from nickel or some of the 
nickel alloys. A very small amount of 
iron contamination will occur in sys- 
tems of all-iron construction. If this is 
objectionable, nickel may be substituted. 
Nickel-clad steel, various alloys, and 
Organic coatings are also used. 

Dilution of 50 per cent liquid caus- 
tic soda to any desired concentration 
presents very few difficulties provided 
the method for handling the original 
50 per cent liquor is mastered. Pumps, 
pipelines, tanks, and other equipment 
previously discussed are as least ade- 
quate for lower concentrations. 


73 Per Cent Caustic 


The second commercial form of 
liquid caustic soda is the 73 per cent 
liquor. Normally, this contains 71 to 
73 per cent sodium hydroxide. At or- 
dinary atmospheric temperatures it is 
a solid, for upon cooling, crystalliza- 
tion begins at about 45 F. Tank cars 
for 73 per cent liquid caustic soda are 
always fully insulated. It is the usual 
practice for producers to load at elevat- 
ed temperatures so that the caustic will 
be received above 200 F. 

The 73 per cent liquid caustic soda 
is seldom placed in storage at full 
strength by the consuming industries. 
It is accepted practice to dilute the 73 
per cent liquor as it is pumped from 
the tank car. The concentration for 
storage varies according to what may 
be desirable; however, this is very fre- 
quently established as 50 per cent. The 
caustic system is then treated as a 50 
per cent system from this point. 

The additional equipment that is 
needed for a 73 per cent caustic soda 
system is (1) a mixing arrangement, 
and (2) a means of dissipating the heat 
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of dilution. Dilution water is metered 
into a mixing tee where it is combined 
with a definite flow of the 73 per cent 
caustic soda. The solution that is 
formed passes though a water-cooled 
heat exchanger to remove the heat of 
dilution and thence to storage. 

The pipeline from the tank car to 
the pump should be no less than 2 in. 
diam and preferably 3 in. diam. All 
73 per cent caustic soda lines should 
be well insulated and for added con- 
venience steam traced. The viscosity 
at 210 F is not high but cooling of the 
liquor near the pipe surface will ap- 
preciably increase resistance to flow. 
A length of moré than 50 ft for the 
pump suction line is undesirable. The 
discharge line from the pump may be 
2 in. diam. A properly designed di- 
lution system will have a minimum 
piping distance between the pump and 
the heat exchanger. 

Centrifugal pumps are used on oc- 
casion; however, a rotary, positive 
displacement type pump is advanta- 
geous for the dilution phase of the un- 
loading-dilution operation. A capacity 
of 30 to 50 gpm will permit the tank 
car unloading and dilution operation 
to be accomplished during one 8 hr 
shift. At this rate a standard design 
heat exchanger can be used. The most 
simple dilution water feed arrange- 
ment is shown in the accompanying 
drawing. Proportioning and metering 
pumps for both the dilution water and 
the caustic soda have been used suc- 
cessfully but such apparatus increases 
the original capital investment. 

In order to determine the size unit 
required, certain factors such as caustic 
pump delivery rate, cooling water 
temperature, and dilution concentration 
must first be established. For diluting 
73 per cent liquid caustic soda to ap- 
proximately 50 per cent at a rate of 40 
to 50 gpm and with a maximum cool- 
ing water temperature of 70 F, an 
exchanger of 600 to 800 sq ft of cool- 
ing surface will serve the needs of 
most mills. 

Cooling water requirements will not 
exceed 20 gpm. If the cooling water 
is 60 F, the volume may be reduced 
to under 150 gpm or an exchanger of 
smaller dimensions may be used. Water 
at 80 F would require as much as 50 
gpm, or if preferable a unit with a 
larger cooling area can be substituted. 

The materials of construction for 
both the 73 per cent and mixing sec- 
tions of the system may be black iron, 
steel, or cast iron. Heavy-duty piping 
is essential. Certain alloys and nickel 
will give a much longer service than 
iron and steel. Unless a small amount 
of iron contamination is undesirable 
the extra expense encountered for the 
more resistant metals is questionable. 
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Df your plant uses machine tools 
with tableways 


YOU CAN'T AFFORD 
NOTTOREAD 
THESE STATEMENTS — 


188 metalworking concerns which buy 
all their other lubricants from our compet- 
itors insist on the use of Sunoco Way Lu- 
bricant. They tell us no other refiner has a 
comparable product. 


38 leading machine tool manufacturers 
approve or specifically recommend the use 
of Sunoco Way Lubricant on the tableways 
and slides of their metalworking equipment. 


5 different metalworking problems have 
frequently disappeared as if by magic when 
Sunoco Way Lubricant was applied. 
Most such problems, while attributed to 


other causes, were proved to be the result 
of the use of inadequate tableway lubri- 
cants. Sunoco Way Lubricant has elimi- 
nated trouble supposedly caused by poor 
machine tool design and deficiencies in hy- 
draulic drives. Sunoco Way Lubricant also 
has cleared up inability to hold close tol- 
erances and has put an end to poor finishes 
and scoring of ways. 

Want to see factual case histories and learn 
more about this product? Send for illustrat- 
ed booklet, “Sunoco Way Lubricant.” Sam- 
ples are available, too, to companies in the 
metalworking industry. Write Dept. IP-10. 


SUN INDUSTRIAL PRODUCTS 


SUN OlL COMPANY, PHILADELPHIA 3, PA. - SUN OIL COMPANY, LTD., TORONTO AND MONTREAL 


SUNOCD: 





PLANNED OUTACE AS A TOOL 


Here are systematic preventive maintenance and equipment outage 


hints to increase the life of units and assure production levels required! 


for rearmament. Careful analysis of plant problems and complete- 


ness of records is the first step towards effective maintenance 


A MERICAN INDUSTRY is being 
put to the test with the double- 
barreled job of 
and production to meet unprecedented 
civilian needs. They ask the seemingly 


defense rearmament 


impossible—more production when 
capacity has already been reached. 

Possibilities for expansion, that were 
present in 1940 when the nation began 
arming for the second world war, do 
not exist today. At the present time, 
employment is virtually at its peak, and 
with the armed services requiring ad- 
ditional thousands of young men and 
women, there are likely to be fewer 
people to man the industrial front. 
Without additional employees, plant 
expansion is meaningless. And, for an 
extra complicating factor, capital 
equipment is increasingly hard to ob- 
tain 

An effective productive maintenance 
program consists of (1) an adequate 
staff of trained maintenance men, (2) 
the tools needed to perform the func- 
tions of regular, routine checks of op- 
erating equipment, (3) planned equip- 
ment outage at regular scheduled inter- 
vals. Rebuilding and modernizing ma- 
chines during time of planned outage, 
and (4) an adequate stock of mechan- 
ical and electrical spare parts. 

Important as the preventive activi- 
ties are, they are capable only of pre- 
venting machines from doing less than 
they usually do. But the aim of produc- 
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tive maintenance is added production, 
surpassing the limits of output that are 
already achieved. This means having 
machines on line longer. Since they al- 
ready are scheduled for use to the full- 
est, extra output can be gained only by 
minimizing their normal time-out from 
scheduled use for major repairs and 
overhauling 


Here is the heart of the productive 


maintenance idea—to overcome as far 
as possible unscheduled breakdowns 
of equipment causing delays in produc- 
tion. By providing for a system of 
planned outages—planned in advance 
for the time when the machines can be 
taken out of service for the shortest 
possible time—the stoppage will least 
affect total output and other operating 
units in the plant 

Planned outage is designed to re- 
place, as far as possible, the unsched- 
uled breakdown by taking the machine 
briefly out of service for a thorough, 
time-and production-saving repair job 
before it reaches the break down point. 
To do this effectively, a complete, 
systematic survey is conducted of the 
plant to see how it operates, type the 
equipment, and correlate the role each 
machine plays in relation to the others. 
Broad in scope, the survey thus ana- 
lyzes first of all, the entire operation 
of the plant. It then determines the 
equipment that is most critical and 
carries the heaviest loads. It goes on 


Card index and productive maintenance 
guides give engineers the tools to oper- 
ote an efficient plant to obtain maximum 
production from existing equipment 


to list machines and units in the order 
of their vulnerability, noting the condi- 
tion of each — its age, state of repair, 
severity of duty and similar factors 
that will enter into determining the 
desirability of additional repair and the 
kind of maintenance required. On the 
basis of this survey, recommendations 
can be made for a sound, over-all 
planned-outage program, and the 
means can be devised for handling it 
with the minimum of interruptions to 
the normal production schedule. 
Since productive maintenance is a 
long-range, continuing program, not 
everything can be done at one time 
The program is realistic and economi- 
cal in operation, designed to tackle first 
things first. Even if the plant had the 
resources to repair each machine at 
once, it would be self-defeating in 
topping production altogether 
Equipment survey in the productive 
maintenance program serves to remove 
the guesswork from maintenance. Be- 
cause of the total picture that it gives, 
other important improvements can be 
made at the time of the planned stop- 
page, improvements that might have 
necessitated stoppages of their own 
were they allowed to wait unattended 
The need for increased production 
throughout industry is great and 
setting up a far-reaching productive 
maintenance program to achieve that 
added output should not wait. Recog 
nizing this, the General Electric Co 
has taken active steps to help mainte 
nance men make management aware 
of the true value of productive main- 
tenance. It provides maintenance men 
with a kit of tools, a series of aids that 
give the facts and guidance needed to 
carry out a productive maintenance pro- 
gram and to convince management of 
the necessity for industrial mobiliza- 
tion 
The kit contains an instruction bul- 
letin, a typical balance sheet for keep- 
ing historical data on each machine, 
planned outage forms, and check-up 
lists for motors, control and other 
equipment. To further aid mainte- 
nance engineers establish productive 
maintenance programs, G-E service 
engineers, upon request, will assist in 
making a complete equipment survey 
to determine existing conditions, fu- 
ture outages, and to guide in setting- 
up a working spare parts control. 
Productive maintenance is for all 
industry, whether a metalworking 
plant, paper mill, refinery, steel mill, 
rubber plant, or chemical plant. 
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PENFLEX FLEXIBLE TUBING CURES 
BREAKS IN VIBRATING STEAM LINES 


‘One hundred pounds of steam fed to the 
spinning rollers of a paper laminating ma- 
c oe ee” moving a quarter 

Piping crystallized under 

movement, broke and 

Then two years ago this 

large mid-west paper manufacturer called 
in Penflex. 

The answer was one-half inch and three- 

. quarter inch diameter braided Penflex- 

BE weld, equipped with Metseal couplings. 

= This corrugated, all metal welded tubing 

_ serves the double piirrpose of giving flexi- 

bility and developing super-resistance 

against bursting, crushing or breaking. 

' Non-burnable Penilexweld affords com- 

plete protection against high temperatures 

Vibrating Motion is isolated at its source. 

) Penflex engineers can help you solve 

- flexible tubing application problems. In 

addition to corrugated welded tubing Pen- 

flex manifactures a complete line of four- 

wall, interlocked tubing from 1/g" I.D. and 

up. .. automatic barrel fillers, accessories 

ad fittings. Write for the new Penflex 

talog that gives the latest data on the 

' tubing for the great- 


E' METALLIC TUBING CO.INC. 
7238 POWERS LANE - PHILADELPHIA 42, PA. 


Branch Sales Offices 
Boston - New York - Chicago » Houston - Cleveland - Los Angeles 
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| Oly Cdward tas lnleqnal Seals 


FOR ALL HIGH PRESSURE— 
HIGH TEMPERATURE 
REQUIREMENTS 


Pioneer in the valve industry in the use of Stellite hard 
facing for seats and disks, only Edward has the experience 
and the intricate equipment to build trouble-free 
extreme service valves with integral hard facing 

in @ full size range. 


No more leakage between valve seats and bodies, no 
more loosened or distorted seats, regardless of pipe size, 
service, or valve type. 


For high pressure —high temperature service, integral valve 
seats pay for themselves a dozen times over. So, Edward makes 
them standard construction in the higher temperature ranges, 
optional for moderate temperature service, and has them 
available in globe, angle, gate, non-return, instrument and 
other valve types in a full size range. Integral seats ore 
leakproof seats. There are no threads to corrode—no points 
for erosion to start—no welds on seat rings to fail. An 

integral seat valve in a clean piping system needs no 
maintenance—no replacement. 


For sizes, types and ratings write for Edward catalog 104. 





EDWARD—"BIRTHPLACE OF 


SETTER VALVE DESIGNS” 





Ina Tull Range of Valve Sizes 


See how the Edward integral seat is 
part and parcel of the valve body 
itself. Stellite is applied by weld de- 
posit on the machined valve body seat 
area. The entire body is then heat 
treated to remove stresses and prevent 
distortion. Next, the seat is machined 
to mirror-smooth finish and exactly 
mated to the hard faced disk. 


WITH AN 
INTEGRAL SEAT THERE 


ae stl ARENO LEAKS 


TROUBLE AND BETWEEN SEAT 
MONEY... AND BODY 


IT PAYS TO SPECIFY 


FEATURES 


LIKE THIS SAVE 


EDWARD VALVES 


Another (ED Product 


Fined Uatoos, “Toe 


Subsidiory of ROCKWELL MANUFACTURING COMPANY @® 


40 West 144th Street 
EAST CHICAGO, INDIANA 











Patented metered air- 
oil injection provides 
perfect fuel combust- 
ion — cuts fuel costs. 

















Swirling flame produces 
higher speed of flame 
travel — more efficient 
heat transfer. 








Dry-pan baffle a 
low moisture steam. 





Target ting reforms 
flame to insure com- 
plete combustion. 














You 


From Manufacturing Advantages: 


Steam-Pak Generators are factory engineered, built and pre- 
tested—-manufactured on production line basis for quality and 
lowest possible cost. 


From Installation Advantages: 


Mechanical draft eliminates expensive chimney—packaged unit 
requires no special foundation—flexibility permits multiple in- 
stallation—installation costs are cut to a minimum. 


Fram Operating Advantages: 


Automatic controls eliminate high labor costs—faster starting 
with faster steam saves costly waiting time and efficient firing 
cuts fuel costs. 


TREMENDOUS SAVINGS! 


Thousands of users are evidence of the tremendous 
savings found with Steam-Pak Generators. They are 
built in sizes from 15 h.p. up, for low or high pressure, 
steam or hot water, for light or heavy oil, combination 
gas and oil, or straight gas. 


Multiple installa- 
tions such as this 
one, costing about 
$10,000, save an 
average of $1,000 
per month in fuel 
and labor alone. 


) 


niddusluak Owinion 


Steam-Pak 
Generators 


Vertical 
Boilers 


Water Winter Air Tubeless 
Heaters Conditioners Boiler Units 


Conversion 
Gas Burners 


Conversion 
Oil Burners 


Rotery 
oi ~~ 
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Looking skyward through the steel tubes that com- 
prise the scaffold as maintenance men paint stack 


Steel scaffolding can be erected around corners, such as this tunnel. 
When weld is completed assembly can be rolled to next operation point 


STEEL SCAFFOLDING. ..A MAINTENANCE AID 


T FIRST, there seems to be little in common between 
A a tuck-pointing job and the erection of a temporary 
building or between smoke stack repairs and the quick 
assembly of heavy-duty storage racks. Yet, plant officials 
in many industries are finding that the factor common to 
all is the use of tubular steel scaffolding. 

In a sense, scaffolding is a misnomer or, at least, an in- 
adequate description. The reference is perfect for mainte- 
nance work, because it is a recognized aid in that operation 
But, in other applications scaffolding becomes a structural 
material. Significantly, new uses are being found as charac- 
teristics and potentialities are more widely recognized for 
multi-purpose plant equipment. 

In most industries, maintenance is limited by the variety 
of equipment available for off-the-ground work. Not in 
frequently ladders are impractical. Furthermore, suspended 
swinsine scaffolds cannot always be employed. Wooden 
scaffolds are usually costly in materials and erection time. 

Utilization of tubular steel scaffolding is a practical 
and low-cost answer to this recurring problem. With this 
equipment many industrial organizations do a variety of 
maintenance that previously was beyond the capacity of 
their equipment. Job reports on tubular steel scaffolding 
are highly favorable—especially on the points of worker 
productivity, safety and adaptability to job needs. 

Simplicity of this equipment appeals to efficiency-minded 
maintenance men. There are only four basic parts — 2 in. 
steel tubes in varying lengths, two types of couplers and 
bases. Structures of any size, shape or contour can be quickly 
and easily erected — and dismantled just as fast. 

Tubular steel scaffolding erections can be made indoors 
or outdoors on smooth, even floors or rough ground. Ex- 
perience with this equipment shows there is enough flexi- 
bility for adaptation to almost any conditions encountered. 

Tubular steel scaffolding is not a panacea for all off- 
the-ground maintenance problems, but it does offer many 
advantages. Industrial maintenance officials can very logi- 
cally make a comparison between their job specifications 
and the capacity of tubular steel scaffold to meet them. 
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Steel scaffolding is a perfett aid for maintenance, 
both inside and outside the plant. Erection and dis- 


mantling is simple and easy, and the four parts of 


which they are composed can be quickly stored 





TABLE I—STATISTICS ON STEEL SCAFFOLDING 


. Initial cost is moderate. A limited stock of individual 
parts will take care of a variety of jobs. 


. Erection and dismantling are simple and rapid. This 
assures the minimum of labor costs. Only tools required 
is a ratchet wrench for adjusting couplers. 


. Tubular steel scaffolds provide safe footing for work- 
ers ct any height. 
. Adaptable to any condition met in the average plant. 
. They do not obstruct light, air or vision and can be 
erected over and around machines and plant equip- 
ment without interruption to production. 
Parts are 100 per cent recoverable and can be reused. 
. Tubular steel, the strongest scaffold material, is entirely 
fire-safe. 
Scaffolds can be erected by unskilled labor with the 
minimum of supervision. 
Appearance is neat, modern and entirely satisfactory 
regardless of the surroundings. 


Addition of casters converts assemblies into practical 
rolling towers or work stands when desirable. 














Send for the new 
Freon Cooler 
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covers feet of martace per ioe of vet samt 
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If you’d like to have access to a com- 
plete source of Freon Cooler calcula- 
tions, then this p-‘« manual is for you! 


wT) PERE EE 


Some of the Subjects, Tables, Charts, and Data Sheets: 





ee 


@ Selection of dry expansion type Freon coolers. 

@ Surface required per ton of refrigeration. 

© Direct reading log mean temperature difference table. 
@ Cooler selection data sheets. 

@ Freon cooler dimensions and data (single and two circuit). 
@ Typical piping and control arrangements. 
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Gentlemen: Please send p& Catalog 101 











ADDRESS 


The Patterson-Kelly Co., Inc. Aveileble in 1.3.3. 
133 Burson St., E. Stroudsburg, Penna. cirevit construction 
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Handbook for 
engineered 
plant services 
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FLIGHT AND APRON CONVEYERS 


WILBUR G. HUDSON, Consulting Engineer 


OR CONVEYING bulk materials 
F along a horizontal or inclined 
path, there are available the belt con- 
veyer*, screw conveyer**, pneumatic 
and continuous flow conveyers, as well 
as flight and apron conveyers. 

Flight conveyers push the material 
along troughs, usually made of steel 
plate. Therefore, coefficients of fric- 
tion for various materials against steel 
should be known to determine the 
power requirement. Such coefficients 
are listed in Table 1. 

Obviously, if the friction coefficient 
is very high, such as for wet sand, the 
flight conveyer is not advisable. While 
the coefficient for flights against the 
trough is 0.33, it is reduced to 0.1 if 
the flight is carried clear of the trough 
by rollers. 

The conveyer may be inclined - 
ward to where the material will cascade 
backward over the flights, usually 40 
deg, which slope is too steep for a belt 
conveyer or screw conveyer. However, 
the latter will function with narrow- 
pitch helix. 

Apron conveyers carry the material 
and so function without trough-plate 
drag. There is, however, some drag 
against the side plates which holds the 
material on the apron; values for such 
drag are given in Table 2. Skirt board 
drag may be disregarded in short feed- 
ers when estimating the power require- 
ment. 

The conveyer does not require a 
separate feeder since the load on the 
apron dams the inflow of excess ma- 
terial; in fact, this feature makes the 
conveyer available for feeding to an- 
other unit, as from beneath a track 

*See INDUSTRY AND POWER, No- 
vember, 1950, page 103; January, 1951, 
page 119. 

**See INDUSTRY AND POWER, 
June, 1950, page 113. 

Handbook data on pneumatic and con- 
tinuous flow conveyers will be published 
in subsequent issues. 
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Methods, data and ideas that make 


excellent references in solving 


engineering problems frequently 


encountered in plant operations 





TABLE 1—FRICTION COEFFICIENTS AGAINST 


Anthracite coal 
Bituminous coal 
Cement 

Clay 

Coke 

Copra (varies) 
Corn, shelled 
Grains 

Ground cork 
Hog fuel (dry) 


0 30— 


STEEL PLATES 


Hydrated lime 
Magnesium chloride 
Pulverized limestone 
Sand and damp ashes 
Sond, wet 
Sowdust, 
Sodo ash 
Starch 
Sugor, fine, pulv 
Wood chips 


wet 


Coefficient for steel or malleable iron flights usually taken os 0.33 





TABLE 


Drag, tb per ft of length: 
A ite coal ... 


Bituminous coal ... 


Lumpy ores and rock 


2—DRAG OF MATERIAL AGAINST SIDE PLATES 





TABLE 3—CAPACITY AND SIZE OF LUMPS HANDLED BY FLIGHT CONVEYERS 


Flight width 
and depth, in. 


*If the conveyer is inclined, multiply the horizontal copocity by 0.90 for 20-25 deg: by 0.80 for 25-29 deg; 


and by 0.70 for 30 deg. 


Amount of material per 
f of conveyer, cu ft 


Capacity for 50 ib 
material at 100 fpm,* 
tons per hr lapprox.! 


60 3.5 
73 45 


84 
174 
240 
360 


**Lumps not to exceed 10 per cent of total! volume 


Lemp size**, in. 
Single 
strand 


Doubie 
strand 
a 
5 
6 
10 
14 
1% 





TABLE 4—CAPACITIES OF HORIZONTAL APRON CONVEYERS AND FEEDERS AT 20 FP 
(For material weighing 50 ib per cu ff and size of lumps permissible! 


Width of apron 
between skirts, in. 


SSSSSHSSSST 


Depth of material 
on apron, in. 





*Large pe 


Capacity of 20 fpm, 
fons per hr 


@eoeeeenrane 


Lump 
Avs. 


size*, in. 
Max. 
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FLIGHT AND APRON CONVEYERS 


hopper. As with the flight conveyer, 
the limit of inclination is reached 
when the material begins to slough 
backward; that is, between 30 and 35 
deg. 

Both flight and apron conveyers 
have limitations as regards maximum 
size of lumps. Limits for the flight 
conveyer are listed in Table 3. For the 
apron conveyer, corresponding data are 
given in Table 4 
Selection Factors 

Where the capacity and length are 
large, the belt conveyer has the ad- 
vantage in that the power requirement 
is much less than for the flight con- 
veyer, and the first cost much lower 
than for the apron conveyer. In fact, 
first cost limits the desirability of the 
apron conveyer to short centers, as for 
feeders, or to wide, very slow speed in 
stallations such as picking tables. For 
moderate capacities and length, a type 
of flight conveyer should fit in nicely 

For small capacities and lengths, the 
flight conveyer has the advantages of 
ruggedness and low cost, equalled only 
by the screw conveyer, with the latter 
having the excellent features of com 
pactness and ease of sealing by a cover 
plate—often a deciding factor. 

For light non-abrasive materials such 
as wood chips and grains, a wood plank 
trough (maple is excellent) is some 
times preferred to steel. It takes a high 
polish and stands up well. 

With the suspended flight convey- 
er, the friction coefficient of the shoes 
against guides may be reduced from 


0.33 to 0.20 by a drip type lubricator. 

The heavy drag of cement may be 
reduced by a few air jets (4 to 6 oz 
pressure) along the trough to aerate or 
fluidize the otherwise sluggish mass 

If an inclined conveyer will reverse 
under load, a back-stop or automatic 
brake is required. This is essential with 
long strands of rivetless chain which 
shorten when the tension is removed 
and snap out when power is again ap- 
plied, subjecting the chain to many 
times its normal tension. 

Apron feeders fed by a grab bucket 
with heavy lumps, such as rock and 
ores, should have apron sections of 
manganese steel which hardens under 
impact. Longitudinal T-rails should 
clear the underside of the apron by a 
fraction of an inch to relieve the shock 
on the roller chains. 


Power Determinations 


For a horizontal flight conveyer, the 
chain pull is 


C=—(2% Wat x F) (W, x lL « F,) 

Where C chain pull or resistance to turning at 
the radius of the head sprocket, Ib. 

W-=weight per ft of the sliding parts of the 
conveyer 

L=— conveyer length between centers, ft, 

F= friction coefficient of sliding parts of con- 
veyer 

w weight of material, or load per ft of con- 
veyer, | 

F, friction coefficient between material and 
trough 


When the flights are carried clear 
of the trough, use rolling friction 
(0.1) instead of sliding friction 
(0.33). 

When the conveyer is inclined, there 


is a difference between the chain pull 
and resistance to turning at the radius 
of the head sprocket, since the down- 
hill pull of the chain on the return 
run reduces the turning effort and 
power, but does not reduce the pull 

The turning effort for a conveyer 
inclined Y degrees is 

(W x L) « [(cosY x F) + sinY) 
(W, x L) x [(cosY x F,) + sinY¥ 
+ (Wx L) x [(cos¥ x F) sinY 

The chain pull is the pull required 
for the equivalent horizontal path plus 
that required for the lift. The third 
item above will be a minus quantity 
when the return run is assisting the 
turning effort. 

Similarly, for a horizontal apron 
conveyer the chain pull, expressed in 
pounds, is 


C—RF x (2W: + Wax tl) + OD 
Where W:— weight of one run of the element, ib 
W,—weight of aoron moterial, Ib per ft 
L=—distance beteen centers, ft 
D=skirt board drag multiplied by length in ft 
between centers 
RF=rolling friction —0.1. 


If the conveyer is inclined upward, add 
for the lift as with the flight conveyer. 
From the chain pull we can deter- 
mine the power requirement. First, to 
the pull or turning effort, we add 10 
per cent for loss in the speed-reducing 
gearing and 10 per cent for friction 
loss. Calling this the gross turning et- 
fort, the motor horsepower is 
Gross turning effort x speed in fpm 
33,000 
The chain pull derived from the above 
is the total chain pull. When there are 
twin chains, each has half that pull. 


hp 












































Scraper flight conveyer 





Suspended flight 
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Roller flight 


Roller chain (2) 


‘] 








Various types of flight conveyers. Article gives formulas for horsepower calculations and data on service applications 
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for all high pressure testing 


SEND FOR 
THIS BULLETIN! 


A : ' \3 


THE 


Cooper-Bessemer 


INTENSIFIER 


HE Cooper-B i ifier offers 

new advantages, new economies, 

wherever pressure testing is desired 
. . . for boilers, piping, compressor cylin- 
ders, pumps, all kinds of pressure vessels 
and laboratory destruction tests. 





Completely air driven, the new intensifier 
eliminates fire and explosion hazards of 
motor-driven equipment, and easily de- 
velops hydrostatic pressures up to 23,000 
psi using air at 90 Ibs. 


The extreme compactness and portability 
of the unit is another obvious advantage. 
It weighs less than 80 pounds, rolls easily 
to any job or location. Its completeness, 





versatility and low purchase price will 
also appeal to you . . 
more dollars! 


. will save you still 


The intensifier is available in two sizes,— 
Model 10 for testing with water up to 
10,000 psi and Model 23 for testing with 
oil up to 23,000 psi. For complete infor- 
mation send to any Cooper-Bessemer of- 
fice for a new bulletin. 








New York City 
Sen Francisco, Calif, 
Seattle, Wash. Tulsa, Oklo. 


Washington, D. C. 
Houston, Dallas, Greggton, Pompa and Odessa, Texas 
Shreveport, lo. St. Lovis, Mo. los Angeles, Calif. 


Bradford, Pa. Chicago, Il. 


Carocos, Venezuela Gloucester, Mass. Calmes Engineering Co., New Orleans, Lo. 
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Short, “boiled-down" paragraphs on the 


most interesting recent events and devel- 


opments in American industrial plants. 





Fairless Steel Works to Install 
Precipitators at Blast Furnace and Coke Ovens 

Research Corp. has been awarded contracts by Wilputte 
Coke Oven Div., Allied Chemical and Dye Corp. and Arthur 
G. McKee & Company of Cleveland to cover installation 
of eight electrostatic precipitators at the Fairless Works. 
Each of the two new blast furnaces will have two Cottrell 
precipitators for cleaning up to 165,000 cfm of blast fur- 
nace Ras. 

The other four precipitators will be used to remove tar 
and oil from coke oven gas. Two will have capacities of 
6,800 cfm and two will be rated at 25,000 cfm, 90 to 120 
F, with a guaranteed removal efficiency of 95 per cent. 


Steel Producers Seeking More Scrap 
From Industry To Keep Production Up 

The high rate of steel production had steel companies 
scraping the bottom of their stock piles of scrap in mid- 
summer when normally they begin to increase their inven- 
tories for the winter months. More scrap was needed than 
ever before if the production levels were to be maintained 
and increased. The period of greatest steel production re- 
quired some 12 to 13 million net tons of purchased scrap 
in the first half of 1951, a high record amount. 

Consumers’ inventories of scrap fell about 30 per cent in 
the first half of this year. Supplies at some steel plants de- 
clined to only a few days’ reserves and have shown little 
tendency to recover. Last year, iron and steelmaking furnaces 
in the United States consumed a record 53.7 million tons 
“~ rap, nearly 14 per cent more than in the previous record 
yea?, 1948 

Iron and steel plants themselves, in. the course of opera- 
tions, produced about 58 per cent of the scrap they consumed, 
but more than 22 million tons were purchased from outside 
sources. Industrial and agricultural consumers of iron and 
steel products and machinery and equipment are being asked 


to collect unused, broken or obsolete items and sell them to 
scrap dealers. 

Typical of industry's effort to comply with steel producers 
urgent request for scrap is the “Get in the Scrap Drive 
Week’’ program recently conducted by Lyon Metal Products, 
Inc., Aurora, Ill. 

Lyon employees were asked to cooperate in the scrap drive 
by searching their homes, or asking their friends to help 
in collecting old and discarded scrap steel and iron. Lyon 
made arrangements with the Aurora Iron & Metal Co. 
whereby workers and trucks were provided to pick up and 
haul away all collected scrap. 

Lyon, too, was in the drive as a company. Every effort was 
made in and around the plant to collect all types of steel 
and iron scrap to add to the drive. This was in addition to 
the regular production scrap constantly returned to the mills 


First Use of Magnetic 
Amplifiers on Winder Drive 


The first application of magnetic amplifiers to the control 
of a large high-speed winder drive is being made by West- 
inghouse Electric Corp. They will perform control func- 


Above: Supervisor from Aurora, Ill. pliant of 
Lyon Metal Products, Inc. shows dealer partial 
collection resulting from company's scrap drive 


Left: Lyon employees plan “Get in the Scrap" 
week. The committee includes (left to right, 
clockwise): B. R. Skaggs, safety supervisor; 
D. K. Powelson, assistant advertising manager; 
Neal Ormond (partially hidden), director of 
personnel relations; L. $. Morrill, production 
planning supervisor; O. M. Konrath, general 
production manager; A. F. Aldis, plant super- 
intendent; Dan Corsolini, assistant superin- 
tendent; Gene Dow, chief production engineer; 
and J. G. Schlindwien, toolroom superintendent 





tions formerly obtained by the use of rotating regulators and, 
in some cases, electronic equipment The new winder will 
handle heavy 234 in. wide kraft board at operating speeds 
up to 5000 fpm at a southeastern paper mill. 

Magnetic amplifiers will provide voltage regulation of 
the system and current-limit control during acceleration and 
deceleration of the winder, as well as constant-tension regu- 
lation of the braking generator with provision for inertia 
compensation. The magnetic amplifier is a static device con- 
sisting of electric coils on an iron core, something like a 
transformer. It has no bearings, commutator, brushes or 
electronic tubes, reducing control maintenance to a minimum. 


New Jersey Utility Will Install 
First 1100 F, 2350 Psig Turbines 

Two 145,000 kw turbines, now being built by the General 
Electric Company's Turbine Divisions for the Kearny Sta- 
tion of the Public Service Electric and Gas Company of 
New Jersey, are the first ever designed for operation at 1100 


inspecting model of 145,000 kw turbine are (left to right) 

E. E. Parker, manager of engineering for G.E.'s Turbine 

Divisions; F. P. Fairchild, chief engineer, Public Service 

Electric and Gas Co. of New Jersey, and his associate 
H. Weisberg, hanical r 





F and 2350 psig. According to engineers, these new 3600 
rpm, tandem-compound, triple-flow turbine-generators mark 
a step forward in the industry's continuing efforts to gener- 
ate more electric power with less fuel consumed for every 
kilowatt-hour produced. 

With the application of increased temperatures and pres- 
sures made possible by improved turbines, boilers, and aux- 
iliary equipments, the utility industry's consumption of coal 
now averages only 1.15 lb per kwhr. 

High-temperature turbines now in operation at 1050 F 
produce 1 kwhr for every 0.75 lb of coal consumed. The 
new 1100 F turbines are expected to decrease the amount 
of coal necessary per kilowatt-hour. 


News of Chemical Exposition 
Reflects Industrial Speedup 

News of the 23rd Exposition of Chemical Industries re- 
flects the great industrial expansion in the industries depend- 
ent upon chemistry or the application and use of chemical 
products. The needs for the epee of these industries are 
tremendous and their needs for machines, equipment instru- 


( Continued on page 114 ) 





Because plants take 
their pumping systems 
for granted a pump 
break-down most often 
comes as an expensive 
surprise. 


Two Stage Split Case 
Pump for high-head serv- 
ice. 


bis 


General Service Unipump 
for use where space is 
limited. 


It’s “yma to 


have the stamp of ap- 
proval placed on your 
pa pumping system 
y a WEINMAN Cen- 
trifugal Specialist. This 
man is thoroughly 
familiar with your re- 
quirements. The com- 
pany that he represents 

as been a leader in 
this field since before 
the turn of the last 
century. He has earned 
his title “CAREER 
MAN IN PUMPS.” 





It will pay you to in- 
vite this man through 
cena es His recom- 
mendations will help 
you NOW... will help 
gh Mag trouble 

ATER. Just write, 

Non-ciogging type “U" wire or phone TO- 
for liquid carrying solids. DAY. 


Representatives in Principal Cities 





DP iclbo Econo THERM 


“PACKAGED” STEAM GENERATOR 
WITH EXCLUSIVE OFF-CENTER FIRING 


SHOWS BIG 
SAVINGS! a - 


HERE’S WHAT OFFICIALS SAY AT 
W. B. PLACE & COMPANY, HARTFORD, 
WIS., CUSTOM DEERSKIN TANNERS: 


“We are very much pleased with the Dutton gas-fired 
boiler . . . it has done an excellent job of heating, and been 
practically trouble free.” As to cost of operation, “our bills 
to date indicate a substantial saving . . . a big saving in 
labor.” 

From the installation picture, you might compare the 
appearance of these boilers — but where efficiency begins, 
comparison ends! The compact Dutton EconoTHERM pro- 
duces 160 h.p., against 90 4.p. for the space-consuming old 
boiler beside it. From a cold start, the Dutton will produce 
125 Ibs. of steam pressure in just 15 minutes. The old unit 
took 2'4 hours! 

In Hartford—or wherever they're installed —" packaged” 
EconoTHERMS win praise for fuel efficiency, safety and 
durability. Delivering twice the power you'd expect in /alf 
the usual space, the EconoTHERM is self-contained, with 
fully aucomatic controls 

Exclusive Dutton “off-center firing” with rotary combus- 
tion gives you faster boiler water circulation, plus greater 
safety. Other features include: Large steam storage space... 
five or more square feet of water heating surface per rated 
h.p. ... mechanical draft with short stack (no costly chim- 
ney) and choice of gas or oil firing. 


Learn about all the quality features of the Dutton 
EconoTHERM...WRITE NOW FOR BULLETIN EC-100B 
Other types and sizes — 5 to 250 h.p. 
PP. BOILER DIVISION 
HAPMAN-DUTTON COMPANY 
KALAMAZOO e MICHIGAN 


1880 
sae 
Boiler moket® = 


Spot 
news ( Continued from page 113 ) 








ments, materials, services, technical products are increasing 
vastly. These are the products which will be shown in more 
than 400 exhibits at the exposition in Grand Central Palace, 
New York, November 26th to December 1st, filling all four 
floors to capacity. 

With every exhibitor showing from one to a dozen or 
more new products, the itemized catalog of introductory 
displays will run into thousands. Many chemical substances 
have been developed as a direct result of the program for 
national defense, bringing with them by-products as offshoots 
from the necessary research, swelling the number of new 
products. New materials and processes for speeding up pro- 
duction of materials already in use have sparked the improve- 
ment of processing equipment to a greater extent than ever 
before, increasing the volume of such displays. 

The chemical process industries are estimated to be spend- 
ing five and a half billion dollars for new plants and equip- 
ment this year and twenty-seven billions more for raw ma- 
terials. Chemical substances and materials produced by 
chemical methods are used by all industries. Hence the 
Exposition, though strictly technological, is all embracive 
in its business influence. 


Rust Preventive Saves Metal Parts During Flood 
At Caterpillar's Kansas City Plant 

After the waters receded in the wake of the worst flood 
ever to hit Kansas and Missouri, Caterpillar Tractor Co. 
began an immediate spot check of its metal parts stored 
there. Most of them withstood the ravages of corrosion be- 
cause of a protective coating called Clear Coat, made by 
the Nox-Rust Chemical Corp. 

This rust-preventive compound, which Caterpillar uses 


( Continued on page 156 ) 





DEMONSTRATE DRY CHEMICAL FOR TRANSFORMER FIRES 


Spectators at Walter Kidde Proving Ground saw this techni- 
cian put out a roaring electrical transformer fire in two 
seconds with dry chemical from 20 Ib portable extinguisher 
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What to Look for 


In a Pressing 


to Get Lowest-Cost Emergency... 


Compressed Air a8 
a A 


Features that mean 


WORK PER CONSUMED HP 


Isolated cylinders for 
greatest heat radiating 
surface 


Large-capacity fan for 
most effective cooling 


Radiator-type inter- 
cooler for maximum 


see 8 , The Distributor 
Delivers! 


A laundry customer of Charles 
Tisken main collec > be piston, Ins. suffered the 

A : shutdown of all its pressing ma- 
bearings for durability chines due to the pallies ro Tee 
of an ancient air compressor. 

But a quick call to this Water- 
bury distributor dispatched a 
Worthington unit, and within an 
hour the pressure was on. 

V-type cylinder ar- Which proves how wise it is to 
rangement for best buy your air compressors from 
balance your nearby distributor. 

The Worthington distributor is 
OR—A STILL the only one with a complete air 
compressor line—14 up to 125 hp. 
EASIER WAY So—when the pressure is on you 
Coch Sen hs maine “wens —call your Worthington distrib- 
THINGTON”. Worthington Bal- utor. Meanwhile, send coupon for 

r . free bulletin. 


Drop-forged crank- 
shaft with integral 
counterweights 


anced Angle Air Compressors 


with exclusive Feather* MAIL COUPON 


Valves give you as much as 4 


more capacity per hp. FOR FREE BULLETIN 


Reg. U. S. Pat. Off. 


a Pump and Machinery 
Corporation 


Merchandising Division 
Harrison, f 

a Send bulletin H620-B30 on 

SS Se | - Worthington Balanced Angle 

LL. LLL Air-Cooled Air Compressor line. 











Zone. . State 
POWER TRANSMISSION: PUMPS: 
sheaves, V-belts, variable speed drives centrifugel, power, retary, steam 
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of men and companies 


HONORS 


General Electric Co—The medal of 
honor of the Institute of Radio Engi- 
neers has been voted to Dr. W. R. G. 
Baker, v-p and general manager of the 
Electronics Div. 


Acme Steel Co.—H. L. Bills, v-p, will 
receive the annual industrial relations 
achievement award of the National 
Metal Trades Association 


ANNIVERSARIES 


Metals Disintegrating Co., Inc.—In 
commemorating its 35th anniversary, 
plans were announced to honor thirty- 
five of the oldest and foremost leaders 
in the metal powders industry. 


SALES OFFICES 
The Babcock & Wilcox Tube Co.— 


District sales headquarters formerly es- 
tablished at the plant, moved to 712 
Eleventh St., Beaver Falls, Pa 


Chain Belt Co.—Cate Equipment 
Co., located at 49 E. 9th South, is new 
district sales office in Salt Lake City 


De Laval Steam Turbine Co.—New 
building at 160 Folsom St., will house 
San Francisco headquarters for sales 
and service activities under direction 
of C. F. Reeves. 


Edward Valves, Inc.—Pittsburgh 
sales office has moved to the Invest- 
ment Bldg., 235 Fourth Ave. T. 
Skilling continues as district sales mgr 


Hagan Corp.—Three sub-offices of 
the Chicago district office have been 
opened. They also serve Hall Labora- 
tories, Inc., Calgon, Inc., and The Buro- 
min Company, subsidiaries. A. Soder- 
berg is in charge of the sub-office at 
Rockford, IlL; W. Chapman is in 
charge at the Peoria sub-office; and, 
O. Lessa directs the Indianapolis office 


Lucas-Milhaupt Engineering Co.— 
Chicago div. headed by H. Olson now 
located at 333 N. Michigan Ave 


Minnesota Mining & Mfg. Co.—Sales 
office and warehouse now established 
in Dallas, Tex., at 1221 Dragon St. 
Officials in charge are W. F. Gruetz- 
man, R. Paulson, and F. Richardson 


The Swartwout Co.—N ew sales office 
in M & M Bidg., Houston, will service 
the Texas area. Sales engineers are 
J. B. Downey and W. A. Sharp 


Whitney Chain Co.—San Francisco 
sales office now at 70 Dorman Ave., 
under the direction of G. F. Haag, 
district manager 


NEW REPRESENTATIVES 


Flexitallic Gasket Co—Six new 
agents were added to the field organi- 
zation. They include: Jno. D. Hiles 
Co., Inc., Pittsburgh; Engineering 
Products Co., Charleston, W. Va.; 
Chapman Engineering Sales Co., Cin- 
cinnati; De Haven Engineering Co., 
Indianapolis; Steel & Engineering 
Products Co., El Paso; and, Energy 
Control Corp., Philadelphia 





COLLEGE PROFESSORS PRACTICE 
WHAT THEY TEACH 


Nineteen college professors — repre- 
senting the leading engineering colleges 
of the country—augmented their text- 
book knowledge last summer by work- 
ing side-by-side with engineers and work- 
men of the Westinghouse Electric Corp. 
The industrial experience program, be- 
gun several years ago, not only gives 
such professors the opportunity to prac- 
tice what they teach, but furnishes them 
with an insight into the engineering 
needs and problems of industry. 

J. C. McKeon, manager of university 
relations, points out that the principal ob- 
ject of the program is the development 
of 4 more competent engineering gradu- 
ate, and one who can more easily make 
the transition from the campus to the 
ranks of industry. 

The professors were given assignment 
relating to their particular fields of 
study. 











Chiksan Co.—Hydrobel, S. A., Liege, 
Belgium, has been appointed export 
sales representative for Belgium, Grand 
Duchy of Luxembourg and the Belgian 
Congo. 


Gorham Tool Co.—Sonnet Supply 
Co., Hawthorne, Calif., is West Coast 
distributor 


Container Corporation of America— 
Sefton Fibre Can Co., subsidiary, will 
open new plant in Piqua, Ohio, shortly. 


EXPANSIONS 


Aluminum Company of America— 
New production facilities are planned 
at an existing plant in Mobile, Ala., by 
Aluminum Ore Co., a subsidiary. The 
company is also currently erecting a 
new alumina works at Bauxite, Ark 


( Continued on page 118 ) 








Diet delegat 


during visit to the Cooper-Bessemer plant are 


8. 8B. Willioms and H. A. Gehres, company officials. Delegates are K. Kimura, 
A. Okanishi, T. Ono, E. Kobayashi, H. Yamohana, T. Takeshita, M. Aoki, $. Sugita 
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Eight delegates of the Japanese Diet 
(Parliament) recently devoted several 
days in research at Mount Vernon, 
Ohio, gathering first hand data on 
American community life in a “typical 
American small city”. To obtain an ac- 
curate cross section of a typical Amer 
ican industrial plant, the delegates visi- 
ted The Cooper-Bessemer Corp. 

As a result of a motion picture pro- 
duced several years ago by the State 
Dept., to portray life in an average 
American community, these delegates 
asked specifically to visit Mount Vernon 
and The Cooper-Bessemer Corp. 

During an instructive visit into the 
plant, they witnessed American pro- 
ductivity in action, watching workers 
apply incentive skill to modern pre- 
cision machine tools. Particularly im- 
pressive to them was the quantity of 
work turned out by the workers. 

Appreciation was expressed for the 
desire of Americans to help the Japa- 
nese rebuild their war-torn nation. With 
such help, Japan is currently making en- 
couraging progress that is effectively 
aiding them to combat communism 
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Industry’s Most Versatile Heat Source 


Sizes, Types 
7] 


Chromalox eS 


Heaters 


Easy w@ Lnsale CHROMALOX Electric Strip Heaters 


give clean, dependable and accurately controlled heat where 
and when heat is needed. They produce uniform and accurate 
temperatures by automatic or manual controls. Low initial costs, 
low installation costs and low operating costs are among the 
many advantages of using CHROMALOX Strip Heaters for 
heating liquids, gases, viscous fluids, tanks, platens, molds, 
moving parts, etc. Get the full details now. 








ee 


A Typical Strip Heater Application from Our Files 


Rugged, easily installed Chromalox Strip Heot- 
ers assure eccurcte dependobie 
around-the-clock service. 


es 


Strip Heaters curved slightly os installed conform 
to shape of convex kettle bottom, while . . . 


- — | Want Ideas? 





Strip Heaters curved lengthwise ot the foctory 
fit snugly to tonk perimeter ond .. . 


on how to use Chromalox 
Electric Heaters in your plant 


Segment Heaters fill the gops. 

Write for the dote- 
pocked Catalog 50 
which describes mony 





types of Chromolos 
Electric Heoters ond 


CHROMALOX | Wa 
Li Lute Heat for Modewn Lndualiy EDWIN L.WIEGAND COMPAN) 


7520 Thomos Bivd., Pittsburgh 8, Po 
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This 
Trap Responds 


Instat 


Load Change 


Heavily constructed to give the 
true economy of long life, B&J 
Traps can handle sudden and 
large condensate loads efficiently, 
regardless of temperature. The 
thermostatic element vents air 
rapidly. 


Made in five sizes for loads up 
to 5750 lbs. of water per hour. 
Working parts readily accessible 
for easy maintenance — the ther- 
mostatic element, valve piece and 
seat are locked in adjustment in 
a cage unit, only one piece to re- 
place, no special tools needed. 


Write for full details — do it 
today. 


BARNES & JONES 
INCORPORATED 
128 BROOKSIDE AVENUE 
BOSTON 30, MASS. 


Representatives in all principal cities 
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The Babcock & Wilcox Co.—Ex 
panded use of subcontracted facili 
ties, plus plans for a new plant, have 
been made. The facilities are at Wil 
mington, Del., Wilmington, N. C. and 
Dallas, Texas. The new plant will be 
located at West Point, Miss. 


Barnes Mfg. Co—<Assets of the 
Shasta Pump Co. located in Oakland, 
Calif., were purchased. The new organi 
zation will be known as Barnes-Shasta 
Pump Co 


Borg-Warner Corp.—Contruction of 
a $3,000,000 plant at Wooster, Ohio, for 
the manufacture of electrically driven 
hydraulic and fuel pumps for jet en 
gines, will begin early in October 


Bowser, Inc.—Ownership of National 
Scientific Laboratories, Inc., Washing 
ton, D. C. has been acquired 


Chicago Metal Hose Corp.—On: 
story brick plant totalling 120,000 sq 
t, for the fabrication of aircraft as 
semblies and components, is being con 
structed at Memphis, Tenn 


Electronic Devices, Inc.—The pu 
chase, for purposes of expansion, of 
Precision Rectifier Corp. which will be 

erated as the Precision Rectifier Div 
15 announced 


Hyatt Bearings Div.—Preliminary 
plans are now complete for expansion 
of the manufacturing areas in both Har 
rison and Clark Township, N. J. plants 
New structures and alterations will pro 

ide an additional 402,000 sq ft 


Kirk & Blum Mfg. Co.—Primary 
phase of an extensive modernization of 
plant facilities has been completed. 
More is to follow 


Lakey Foundry & Machine Co.— 
Plans for installation of an improved 
mechanical charging system and a new 
and larger cupola costing $250,000 in 
No. 5 foundry were announced 


National Gypsum Co.—Completion 
of new paper mill at Pryor, Okla. is 
expected in October, with machinery 
installation to be completed by Decem 
ber 


Rockwell Mfg. Co.—The name of the 
Ohlen-Bishop Manufacturing Com 
pany, Columbus, Ohio, a subsidiary, has 
been changed to Rockwell Tools, Inc 


Sterling Electric Motors, Inc.—Con 
tracts have been let for construction 
f a one million dollar plant in Van 
Wert, Ohio. The plant is designed for 
production of precision gearing system 
for the aircraft industry 


United Manufacturing Co—New 
plant, located at 32 Interstate Street 
in Bedford, Ohio, will double present 
facilities 


United States Steel Corp.—Gibbs & 


Hill, Inc. was awarded a contract for 


the engineering, design, and construc 
tion of a 60,000 kilowatt electric power 
station for the Fairless Works of the 
company, now under construction near 
Morrisville, Pa. In addition, the New 
York engineering firm will undertake 
the engineering and design of mains to 
bring blast furnace gas to the power 
station as a fuel and of an underground 
13.8 kilovolt electrical system 


APPOINTMENTS 


Abrams Instrument Corp.—B. W 
Manth was appointed production man 


ager 


Allis-Chalmers Mfg. Co.—The fol 
lowing changes were made by the board 
of directors. W. G. Scholl, was named 
v-p in charge of sales for the tractor 
div., and C. W. Schweers, was named 
v-p in charge of sales for the general 
machinery div. J. F. Roberts, was 
named v-p in charge of engineering ior 
the general machinery div., and W. A 
Yost was named a v-p of the general 
machinery div. G. F. Langenohl, was 
elected treasurer and appointed assis 
tant secretary. N. D. Johnson, assumes 
additional responsibilities as assistant 
treasurer 


American Cladmetals Co—G. |! 
Clark was appointed project engineer 


American Engineering Co—kR. ( 
Davis, is now sales manager of the 
power plant div. with headquarters at 
the general offices in Philadelphia, Pa 
N. Dotzenroth succeeds Davis as dis 
trict manager in the Chicago area 


J. L. Mohun R. C. Davis 


Baldwin-Hill Co.—The appointment 
# J. L. Mohun as div. manager, in 
dustrial insulation sales, has been an 
nounced. He will be located at the new 
sales office established at 4101 San Ja 
cinto Street, Houston 4, Texas 


American Floor Surfacing Machine 
Co.—J. B. Lynn was named advertising 
manager 


The Austin Co.—A. D. Engle was ap 
pointed assistant v-p for research. His 
headquarters will be at the general of- 
fices in Cleveland 


Burlingame Associates—P. Lahana 
was appointed to the staff of field en 
gineers. He will serve the Western 
New England area. 


Corning Glass Works—Executive 
promotions include J. L. Ward to as 
sistant controller with J. L. Hanigan 
succeeding as general manager of the 
electrical products div. N. J. Vang be- 
comes manager of manufacturing for 
the div.; P. T. Clark has been named 
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manager of the Pressware plant in 
Corning; and, J. H. Allen succeeds 
Clark as manager of the Fall Brook 
plant 


Diebold, Inc. —E. | Collins was 
named sales manager of the Visible 
Records Equipment Div 


The Dow Chemical Co.—Dr. M. I 
Putnam has been elected to the newly 
created position of executive v-p. D 
Kenaga joined the wood preservation 
laboratory. W. H. Jones, tormerly su- 
pervisor of administrative and service 
departments at the Madison Div., is 
promoted to production and economic 
coordinator of the magnesium dept 


Ebasco Services Inc.—C. F. Terrell 
is appointed general manager in Greece 
replacing W. H. Burke who is returning 
to this country in October. L. Sharkey 
has joined the staff of the rate depart 
ment as a rate consultant 


The Electric Products Cd.—J 
rhémpson has joined the Chicago 
agency. 


General Controls Co.—H. B. Safford, 
Jr. is appointed to advertising and sales 
promotion manager. J. Fallon, formerly 
in charge of the Cincinnati office is 
appointed factory branch office man 
ager for the new location in Columbus, 
Ohio. Purchase of the assets of Gray- 
son-Greenamyer, Inc. of Monrovia is 
completed. R. Grayson takes over as 
general manager of the newly-formed 
Grayson-Greenamyer appliance con 
trols div. plant; Greenamyer is ap 
pointed works manager and John Gray 
son is retained as director of research 
and development 


General Electric Co.—W. F. Rauber, 
manager of sales of the switchgear dept 
in Philadelphia, has been named special 
representative of the Large Apparatus 
Div. in Washington, D. C. C. E. Burke, 
manager of sales of the specialty trans- 
former and ballast dept., Fort Wayne, 
was appointed to succeed Rauber 


The General Tire & Rubber Co.— 
R. W. Henderson, operating manager 
of the San Francisco branch, has been 
promoted to assistant branch manager 
J. Wheeler has been appointed works 
manager of the Bowling Green Div. H 
Williams has been named special repre 
sentative in Washington, D. C., for the 
industrial and general products sales 
department. He succeeds the late R 
H. Whitney 


Graver Water Conditioning Co.— H 
R. Fosnot was made eastern sales man 
ager with headquarters at the home 
office. 


Hyatt Bearing Div.—This division of 
General Motors Corp. announces the 
appointment of F. H. Webster as as 
sistant manager, Western Div., Chi 
cago 


Illinois Institute of Technology—P 
B. W. Gollong has joined the inter- 
national div. at Armour Research Foun- 
dation. Gollong left in° September for 
an eight-week survey of the personnel 
needed for industrial development pro- 
grams in Pakistan and India 





Buell ‘LR’ Collector Proves 
Highly Efficient for Boilers 
from 100 to 2,000 BHP! 


Now, with the new Buell ‘LR’ Dust Col- 
lector, you can meet today’s dust abate- 
ment demands. For, the ‘LR’ Collector 
gets 99% of all 100-mesh, and larger, 
cinder discharge. 


What’s more —draft loss with the ‘LR’ 
is so low—you can even use it on the 
smallest natural draft boilers. 


For full information on how the Buell ‘LR’ Dust Collector 
can help you solve your Fly Ash problem, write today. Ask 
for the new ‘LR’ bulletin. Buell Engineering Company, 
Dept. 90-J, 70 Pine Street, New York 5, N. Y. 





Laginered Yfiuency in Fy Ash Collection 


INDUSTRY AND POWER * October, 1951 

















WILLIAMS-HAGER 


flanged 


Silent CHECK VALVES 


into the Peture- 


and your 


WATER HAMMER 


Welt 112 Ue 





When you install 
» Wiliams-Hager 
flanged Silent 
Check Valves in 
your water sys- 
tem, you com- 
plete the happy 
picture of a plant 
. rid of costly water hammer. These 
dependable valves provide positive pro- 
tection in any position including angular, 
horizontal and vertical with flow either 
upward or downward. Disc and seat are 
renewable—conical spring is non-wear- 
ing. Easy to install or reseat, they are 
available in standard pipe sizes from 
1” to 20”. 


Write today for Bulletin WH-100. 


THE WILLIAMS GAUGE CO. 


Pump Velves . . . Weter Gauges . . . Gauge 
Cocks .. . Steam Trops .. . Pump Governors 
. Feed Water Regulators . . . Water Columns 


3100 PENNSYLVANIA AVE. » PITTSBURGH 33, PA. 





of men and companies 
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A. C. Kirkwood & Associates— 
Thomas C. Kirkwood is now a member 
of the firm 


Leeds & Northrup Co—Dr. R. C 
Machler, is named director of research 
and a member of the executive com- 
mittee, succeeding I. M. Stein recently 
elected to the newly created post of 
executive v-p. 


Link-Belt Co—R. E. Lambert has 
been appointed assistant superintendent 
at the Dodge plant in Indianapolis. 


Midwest Piping & Supply Co., Inc.— 
Appointment of J. E. Brock as director 
of research is announced. He will make 
his headquarters at the main plant and 
executive office in St. Louis 


Monsanto Chemical Co—H. M 
Mitchell has been appointed personnel 
manager of the Plastics Div. 


Oerlikon Tool and Arms Corp. of 
America—Lt. Gen. K. B. Wolfe (re 
tired, U.S.A.F.) has been elected presi 
dent of the newly organized company 
The company is now making surveys 
for the location of one or more plants 
which, it is expected, will be located in 
the east rhe company’s plans also 
call for the substantial use of existing 
facilities for subcontracting 


Ohio Hoist & Mfg. Co—W. A 
Spence has been appointed general man- 
ager 


Owens-Illinois Glass Co.—J. A. Cor 
coran has been assigned to the New 
York branch office of the Kaylo Div., 
reporting to D. Innes, branch manager 


Products Engineering Co.—Forma 
tion of a machinery rebuilding div. un 
der the direction of Martin Kaufman 
is announced 


Raybestos-Manhattan, Inc.—A. L 
Hawk was named assistant manager 
of the western sales district, Manhat 
tan Rubber Div. S. V. V. Hoffman was 
appointed regional manager of the west 
coast sales div. Other advancements 
announced are the appointments of A 
N. Johnston, Jr. as assistant manager 
of the central sales district, and of D 
H. Cottrille as West Virginia regional 
manager. 


Joseph T. Ryerson & Son, Inc.—!|’ 
L. Wright is appointed sales manager 
of the Buffalo, N. Y. plant 


The Trane Co—D. C. Minard was 
elected president succeeding R. N 
Trane who was advanced to the newly 
created post of chairman of the board 


Union Carbide and Carbon Corp.— 
The appointment of Dr. *. Eversole 
as manager of re search administration 
was announced. 


Union Malleable Mfg. Co—S. J. 
Jacobson was elected to the office of 
president of the parent company and 
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its subsidiaries. He succeeds his late 
brother, Jack Jacobson. 


Wagner Electric Corp.—M. B. At- 
kinson became manager of the Detroit 
office succeeding R. L. Wells who re 
tired after 40 years service. A. W. Maas 
was appointed manager of the San 
Francisco electrical office succeeding 
E. D. Pike who retired after 49 years 
with the company. 


Elliot Co.—A. P. Wendland has been 
appointed manager of the general serv 
ice dept. with headquarters at Jeannette, 
Pa. He succeeds the late Frank Murphy 
who had been service manager since 


1918 


A. P. Wendiand = T. O. Schrader 


Erie City Iron Works—T. O. Schra 
der, sales manager, has been elected v-p 


Westinghouse Electric Corp.—C. W 
Miller has been named manager of large 
power transformer engineering for the 
Transformer Div. He succeeds the late 
W. G. James, who died recently. Men 
who will head production at the new 
plant being built in Columbus, Ohio 
are: C. L. Van Derau who becomes 
general works manager in charge of 
both the Mansfield and Columbus 
plants; E. L. Smith, former purchasing 
agent, becomes works manager at Co 
lumbus; C D. Heaton, former super 
intendent of refrigeration assembly at 
Mansfield, is named manager of manu 
facturing at Columbus; and John B 
Roman, former works engineer at 
Mansfield, will assume the same duties 
at Columbus. R. R. Longwell has been 
appointed Baltimore engineering and 
service manager; and G Grosser 
has been appointed district consulting 
and application engineering supervisor, 
with headquarters at Philadelphia, Pa 
The Electronics and X-Ray Div. has 
appointed C. London manager of elec- 
tronics service 


The Brooks Oil Co—R. T. Joyce, 
company secretary, is appointed also 
manager of oper rations 


The Reliance Electric & Engineering 
Co.—P. W. Arnold, who served as man 
ager of product sales, moves up to the 
newly created post of executive ass’t 
to the sales v-p. R. A. Geuder, who has 
headed application engineering work, 
becomes manager of a new department 
of applied engineering and industry 
sales 


B. Powers 
Howard as 


The Rawplug Co., Inc.—F 
succeeds the late W. R. 
president 


Rockwell Mfg. Co—H. A. Altorfer 
was appointed chief engineer, Nord- 
strom Valve Div. 


( Continued on page 122 ) 
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— ONE 
BURN 








Between - the - Tube 
BURNER 


ee 


The application of the John Zink 
patented ST Gas Burner to indus- 
trial or power boiler installations is 
a radical improvement in boiler 
firing. 

It is not necessary to form the 
tubes around the burner to secure 
maximum heating efficiency. Flame 
contact is equalized along all heat- 
ing surfaces. 

Furnished in groups of heads. 
Fires directly over stoker. 


— DEALERS — 


J. ARTHUR MOORE 
342 Madison Ave., New York 


L. A. FOSTER 
4556 Manchester Rd. 
St. Louis, Mo. 


S. 6. HIGGINBOTHAM 
403 W. 8th St., 
Los Angeles, Calif. 


F. L. O'NEILL 
3947 N. 40th St. 
Omaha, Nebraska 


EGGELHOF ENGINEERS 
Houston—P. O. Box 1743 
Corpus Christi—P. O. Box 3276 
San Antonio—i013 Ave. B 
Lubbock—P. O. Box 1174 
Dallos—4803 Lemmon Ave. 
New Orleans—P. O. Box 9097 
Shreveport—P. O. Box 1055 











JOHN ZINK 


STOP — 


VICE 


COMBINATION GAS & OIL BURNERS 
FOR EITHER VERTICAL or HORIZONTAL FIRING 


SERIES CBM 


Full rating may be taken with com- 
c~ satisfactory fires with either 


Both fuels may be fired in combino- 
tion if necessary. 


A new file and register design permits 
passer at low excess air. 


aseous fuel ot pressure in excess 


ay H bs, may be burned. 


Any commercial grade of fuel oil may 
be burned when properly prepared. 


SERIES Y & SERIES YC 


John Zink Series Y and YC Combino- 
tion Gas and Oil Burners are particu- 
larly designed for boilers and process 
furnaces where maximum heat release 
at low excess air and high heat density 
place a premium on reliable burner 
performance at low first cost. 
MAXIMUM DUTY—MINIMUM 
DRAFT. 


RUGGED WEATHER-PROOF CON. 
STRUCTION. 


SIMPLE IN DESIGN. 


LIGHT-WEIGHT FUEL GUNS ARE 
EASY TO REMOVE. 


BURN ANY COMMERCIAL FUEL 
OIL. 


BURN ANY GAS AT REASONABLE 
PRESSURE. 


DRAFT MAY A NATURAL, IN- 
DUCED OR FORCED. 


CHROMIUM poss STEELS FOR 
HEAT & CORROSION RESISTANCE. 


CENTER FIRING WITH BOTH FUELS 
ASSURES EQUALLY SATISFACTORY 
OPERATION WITH EITHER FUEL. 


ANY AIR TEMPERATURE MAY BE 
USED. 


WRITE FOR LITERATURE 


Phones 7-3323-4-5 








BE SURE TO ASK ABOUT OUR 
NEW SMOKELESS FLARE BURNER 





Tulsa 5, Oklahoma 














may be used with 
HILLS-McCANNA 
. Diaphragm Valves 
for automatic or 
remote operation 


The extreme flexibility of Hills-McCanna dia- 

phragm valves makes it possible to satisfy virtually 

any preference or requirement in the use of mechan- 

ical operators. All of the operators listed above plus 

others are applied to standard Hills-McCanna sliding stem 

valves to provide complete units that utilize your existing 

operating methods. 

Designed especially for conveying “hard-to-handle” fluids 

such as acids, alkalis, volatile and viscous substances, slurries, 

semi-solids, etc. Hills-McCanna diaphragm valves give you the 

advantages of “special” design on a standardized basis. Sizes range 

from %” through 14” (not all methods of operation are available 

in all sizes); pressure up to 150 psi; temperatures to 180°F. (some 

applications to 220°F.). Write for complete information, HILLS- 
McCANNA CO., 2355 W. Nelson Ave., ange 18, Til. 


rs At, « ee athe: & 5) ; & att % ae . 
SRA eae? “tae op PRR ee TI, ae eee 


HILLS-M‘CANNA 


Saunders patant diaphnogen oaloe 


Proportioning P 
Force-Feed Lbnricaters + ao Seanad Alloy Castings 
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Sam Tour & Co., Inc—D. Ord has 
joined this organization and will be 
cated in the research and development 
laboratories 


U. S. Rubber Co.—H. G. Smith, v-; 
and general manager of the textile div., 
has been named to the newly created 
post of executive v-p. The position was 
created because H. E. Humphreys, Jr 
has been called upon to do double duty 
as president and chairman. W. E. Clark 
assistant general manager of the textile 
div., has been elected a v-p and made 
general manager of the div 


A. O. Smith Corp.—J. G. Goodwilk 
has joined as industrial safety grating 
product supervisor. A. E. Treen is 
caeed manager of personnel and pur 
chasing at the Houston works succeed 
ing F. B. Dunn who has resigned. J 
B. Madden has been appointed hy 
draulic sales manager for the north 
central district 


J. G. Goodwille 8B. K. Wickstrum 


Sylvania Electric Products Inc.—b 
K. Wickstrum was elected to the post 
of v-p and director of sales. He suc 
ceeds R. H. Bishop, who has resigned 
to become a v-p of E. F. Drew & Ce 


The Yale & Towne Mfg. Co.—F. P 
Minnelli is appointed manager of a 
newly organized market research dept 
of the Philadelphia Div. 


Pabco Products, Inc.—R. W. Gray 
has been appointed administrative as 
sistant to J. A. Ludwig, sales manager 
Paint Div 


P.R. Mallory & Co.—C. Mercer, pur 
chasing agent, has been appointed di 
rector of purchasing. W. J. Topmiller, 
Jr., former assistant, moves up to the 
post of purchasing agent 


Daystrom, Inc.—S. A. Sollie was 
named product manager of the Day 
strom Electric Corp., a subsidiary 


OBITUARIES 


Worthington Pump and Machinery 
Corp.—S. W. Kitson, 53, manager of 
the Public Works Div. passed away 
recently in Boston, Mass 
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Reviews of recent books 


Recent books, published for men responsible for the Engineered Plant Services, are 
reviewed here. Write to the publisher for those in which you are interested 


Condenser Standards 


“Third Edition of Heat Exchange 
Institute Standards for Barometric and 
Low Level Jet Condensers”, published 
by the Heat Exchange Institute, 122 
East 42nd St., New York 17, N.Y 
Price $1.00. 


The Heat Exchange Institute an- 
nounces the publication of the Third 
Edition of Heat Exchange Institute 
Standards for Barometric and Low 
Level Jet Condensers. The publication 
covers such important phases as no- 
menclature, definitions and standards 
for condenser performance, and in- 
formation required in the calculation 
ot water requirements. Also covered are 
vacuum pump capacity, installation, in- 
formation on atmospheric relief valves 
and a series of conversion tables, useful 
in calculation and installation of this 
type of jet condenser. 

This publication takes its place in the 
series of Heat Exchange Standards, 
which have been published from time to 
time by the Institute 


Chemical Plant Library 


‘Chemical Plant Library”, by James 
Lee. Published by McGraw-Hill 


Book Co., 330 West 42nd Street, New 
York 18, N.Y. Illustrated. 2359 pages 
in 5 volumes. Price $24.50. 


Every page of this 5-volume set is 
packed with plant-tested information 
on vital subjects of chemical plant work 

calculations, economics, unit oper 
ations, production and supervision and 
materials of construction. It is up-to 
date and represents the boiled-down 
experience of others that would take 
the individual a lifetime to accumulate 

Each book has been carefully select- 
ed from the McGraw-Hill Chemical 
Engineering Series and combined as a 
set to insure the practical and depend 
able coverage of information that will 
answer plant operating qfaestions. It 
makes a right-hand aid for the person 
building his career in this field 

All the information contained is 
clearly indexed for immediate use. In 
a matter of minutes, you can have at 
your fingertips guidance on how lead- 
ing plants manufacture chemicals and 
chemical products, how to operate 
chemical plant equipment efficiently, 
what construction materials do the best 
job of resisting chemical corrosion, how 
to speed up and simplify calculations 
when designing chemical 
and how to handle the “business” side 
of the industry with confidence 


processes, 





Meetings and exhibitions 





A t of i 


g meetings that will aid executives and engineers in pian- 


ning itineraries. For additional information, please write sponsors of meetings 


OCTOBER 


American Standards Association 
will hold its National Standardization 
Conference in the Waldorf-Astoria, 
New York, Oct. 22-24. Emphasis will 
be on standards in national defense 
Write ASA, 70 East 45th St., New 
York, for conference information 

National Association of Corrosion 
Engineers holds the annual meeting of 
the South Central Region at Corpus 
Christi, Texas, October 18-20. G. A 
Mills, Central Power and Light Co., is 
general chairman of the meeting 


The Engineers’ Society of Western 
Pennsylvania holds its 12th Annual 
Water Conference at Hotel William 
Penn, Pittsburgh, Oct. 22-24 


American Institute of Electrical En- 
gineers has scheduled the fall general 
meeting for Cleveland, Oct. 22-26 

NOVEMBER 

23rd Exposition of Chemical Indus- 

tries will use all available exhibit space 
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October, 


on the exposition floors of Grand Cer 
tral Palace, New York, from Nov. 26 
to Dec. 1. Write Publicity Department, 
23rd Exposition of Chemical ee 
tries, Grand Central Palace, New York 


National Metal Trades Association 
holds its 52nd Annual Convention at the 
Blackstone Hotel, Chicago, Nov. 14-16 


JANUARY 


The Plant Maintenance Show will be 
held at Convention Hall, Philadelphia, 
Jan. 14-17, 1952. Write Clapp & Poliak 
Inc., 341 Madison Ave., New York 17 


MARCH 


National Association of Corrosion 
Engineers holds its Eighth Annual 
Conference and Exhibition at the Pleas 
ure Pier in Galveston, Tex., Mar. 10 

> 


14, 1952 
MAY 
International Lighting Exposition 


and Conference will be held at Cleve 
land, May 6-9, 1952 


1951 





OR MORE 
OF YOUR FUEL 








~—— DOLLARS o 


For a quick, depndable check on 
CO: content of flue gases, use 
RANAREX! It’s a sure check that 
is accurat to within 3/10 of 1% 
of CO». Ranarex uses no chemi- 
cals, is sturdily constructed and 
easily maintained. 

Get the free Ranarex booklet 
by writing to The Permutit Com- 
pany, Dept. IP10, 330 West 42nd 
Street, New York 18, N. Y., 
or to the Permutit Company of 
Canada, Ltd., Montreal. 





RANAREX 


PRODUCT OF 
PERMUTIT 














Commemorating our 60th Anniversary 


THE POWERS REGULATOR COMPANY 


New Factory and General Office Building: 3400 Oakton Street, Skokie, Illinois 





World’s Most Modern Factory 
Producing Automatic 
Temperature and Humidity Control 


.. to meet the greatly increased demand for POWERS products 
and to give you better controls, better deliveries and better values 
. .. these advantages are possible with our large new plant and 
modern production facilities. With an enlarged engineering 

and production staff, plus 60 years experience in heating, 
ventilating, air conditioning and process control, 

we believe we can be of greater service 

than ever before to our many friends 

who have contributed to our success. 
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WILLIAM PENN POWERS 

. . .with his invention of the 

first all pneumatic system of 

temperature control and 

gradual acting vopor disc 

thermostat made an invalu- Offices in Over 50 Cities. See Your Phone Book 

able contribution to the 

modern science of heating, Chicago 13, tll., 3819 N. Ashland Avenve © New York 17, N. Y., 231 East 46th Street 

air conditioning and indus- los Angeles 5, Cal., 1808 West Sth Street © Toronto, Ontario, 195 Spadina Avenue 

trial process control. Mexico, D. F., Aportade 63 Bis. © Honolulu 3, Hawaii, P. O. 2755—450 Piikoi at Kone (a55) 
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Readers’ guide to 


advertised 
products 


AIK & DUST FILTERS & COLLECTORS 


501—See page 119. Dust Collector: 
Write for ‘LR’ bulletin with complete 
data on the Buell ‘LR’ Dust Collector 
that can help you solve your fly ash 
problem. Buell Engineering Co. 


ANTI-CORROSIVE & PROTECTIVE 
COATINGS 


502—See page 39. Rust Preventive: 
Rust-Oleum seals metal so that no rust- 
causing oxygen can reach it. Available 
in a full range of colors. Write for com- 
plete data. Rust-Oleum Corp. 


503—See page 133. Rust Preventives: 
Mail coupon to obtain your copy of No- 
Ox-Id Check-Chart and Plant Mainte- 
nance Survey. Or ask for a Dearborn 
representative to call. Dearborn Chem- 
ical Co. 


BOILERS & BOILER ACCESSORIES 


504—See page 63. Vane Control: Write 
for new Bulletin DB 92-810 which de- 
scribes the mechanical improvements 
developed for Sturtevant Vane Con- 
trol and its use in mechanical draft, in- 
dustrial and ventilating applications. 
Westinghouse Electric Corp., Sturte- 
vant Div. 


505—See page 165. Steam Generators: 
Write for descriptive literature on 
Wickes complete line of steam generat- 
ing equipment or consult nearest 
Wickes representative. Wickes Boiler 
Co. 


506—See page 33. Steam Generators: 
Mail coupon on page 33 for catalog and 
desk demonstration of Clayton Forced 
Recirculation Steam Generators. Clay- 
ton Mfg. Co. 


507—See page 150. Boilers: Kewance 
firebox boilers are especially adapted 
for high pressure—10 to 304 hp, 100, 
125, 150 Ib wp. Write for details and 6” 
scale with pipe diameter markings. 
Kewanee Boiler Corp 


508—See page 7. Boilers: You will 
profit by consulting with Union engi- 
neers for correct steam generating 
units for your specific requirements. 


Your invited. Union Iron 


Works 


inquiry 


509—See page 157. Continuous Blow- 
down: Send for Catalog 68-J and a copy 
of this concern’s Continuous Blow- 
down Check-Chart. Systems available 
for pressures up to 1500 psi. Strong, 
Carlisle & Hammond Co 


BUILDING HEATING, VENTILATING & 
AIR CONDITIONING & REFRIGERATION 


510—See page 48. Air Conditioning: 
Whatever your heating, cooling, venti- 
lating or air conditioning problem is, 
look for the answer in the complete 
Trane line. Write today. The Trane Co 


BUILDING MATERIALS & 
MAINTENANCE 


511—See page 131. Electroforged Steel 
Grating: See page 131 which lists 5 
built-in advantages found in Blaw- 
Knox electroforged steel grating. Write 
for complete data. Blaw-Knox Div. of 


Blaw-Knox Co, 


512—See page 152. Floor Patch: Write 
for free folder on Smooth-On quick 
floor patch cement and 40-page metal 
repair handbook. Smooth-On Mfg. Co. 


513—See page 136. Maintenance Hand- 
book: Mail coupon on page 136 for 
free 40-page handbook on Commutator 
and Slip Ring Maintenance. Ideal In- 
dustries, Inc. 


514—See page 143. Pipe Joint Com- 
pound: Pipe joints and fittings sealed 
with Key sealing compounds do not 
leak. Connections will not freeze and re- 
opening is easy. Send for free sample 
Key Company. 





For your free copies of this 
new literature and more data 
on advertised products, list the 
key numbers of the descriptive 
paragraphs on one of the 
handy order cards on pg. 132. 


Mail today—postage-free! 
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This department is both a product 
index for advertising and a keyed 
listing for advertised literature. 


List paragraph key numbers on reader 
service card to get data you want. 


See Reader Service Card Page 132 


515—See page 163. Floor Patch: Tough, 
plastic material which restores broken 
concrete to solid smoothness. Write for 
details of free trial offer and “Hand 
Book of Building Maintenance”. Flex 
rock Co 


COAL, ASH & BULK HANDLING 


516—See page 129. Coal: See page 129 
for four basic advantages of Southern’s 
industrial coals. Write for profitable 
engineering counsel today. Southern 
Coal Co., Inc 


517—See page 135. Dewaterizer: Write 
for complete information on Hewitt 
Robins Eliptex Dewaterizer for surfac« 
moisture removal in processing many 
bulk materials. Hewitt Robins 


COMPRESSORS 


518—See page 115. Compressors: Send 
coupon on page 115 for Bulletin H620 
B30 on Worthington Balanced Angle 
Air-Cooled Air Compressor line 
Worthington Pump & Machinery 
Corp., Merchandising Div 


519—See page 58. Compressors: Con- 
sult the Fuller engineer for further in 
formation on Fuller rotary compressors 
with life-time capacity. Fuller Com 
pany. 


520—See page 37. Compressors: Mail 
coupon on page 37 for free Booklet C- 
50 on installing Schramm stationary 
air compressors. Schramm, Inc. 


521—See page 147. Compressors: Write 
for Bulletin 726—C describing these 
duplex synchronous motor-driven com 
pressors in sizes from 6,000 to 12,000 
cim piston displacement at 100 Ibs pres 
sure. Chicago Pneumatic Tool Co 


CONTROLS, REGULATORS & 
INSTRUMENTS 


522—See page 60. Temperature Con- 
trol: For complete details on the entire 
Spence line of automatic regulating 
valves, strainers and desuperheaters, 
write for Bulletin 1200. Spence Engi 
neering Co., Inc 


( Continued on page 126 ) 


125 





on CQO, content of flue gases, use accurate, economical temperature regu- 
, . ~ - . . - 
Readers’ guide to Ranarex. Write for free booklet. The lators. Farris Stacon Corp. 


7 Permutit Co. 
advertised 532—See page 143. Gas Analyzer: Fy 
products 527—See page 111. Intensifier: Write rite Gas Analyzer is available in two 


for new bulletin describing the Cooper models—for direct CO, analysis and for 
Bessemer intensifier for all high pres direct oxygen analysis. Write for Leaf 
sure testing. Available in two sizes. The let 1-700. Bacharach Industrial Instru 
Cooper-Bessemer Corp ment Co 


( Continued from page 125 ) 





533—See page 139. Thermometers: 
Write for literature describing Weston 
all-metal, as well as electrical and glass 
thermometers. Weston Electrical In 
strument Corp 


528—See page 4. Automatic Control: 
Consult the Johnson engineer for com- 
plete details on the Johnson automatic 
control system for dependable, precise 
regulation of heating, cooling and 
moisture content. Johnson Service C¢ 


523—See page 57. Measuring Devices: 
Mail coupon on page 57 for brochures 
describing force measuring devices, 
push pull gages, traction dynamometers 
and laboratory scales. John Chatillon & 
sons 

534—See page 124. Controls: Marking 
60 years of experience in heating, ven- 
tilating, air conditioning and process 
control, Powers Regulator Co. gives 
you better controls, deliveries and 
valves. Write for full details. Powers 
Regulator Co 


524—See page 150. Feed Water Meters: 529—See page 130. Regulators: Valv« 
Write for complete data on Henszey in-end construction gives you simple, 
meters that provide dependable, accu compact design built for maximum 
rate measurement of boiler feed water, performance. Stets Type G regulators 
boiler blowdown, condensate, chem are setting new efficiency records daily 
icals, and other similar liquids. Henszey Write for Bulletin 150. Stets Co 

Co. 


530—See page 151. Pressure Regula- DEHYDRATION EQUIPMENT 
525—See page 162. Tank Gage: Writ« tors: Write for complete data on 


for complete details on liquid level Mason-Neilan ng 33 and No. 227 pres 535—See page 138. Hydryer: Pritchard 
gages for measuring liquids of all kinds sure regulato Quality constructed hydryers are standard packaged ‘nite 


Dial readings in teet, inches, gallons, for long paces life. Mason-Neilan designed to reduce dew points of com- 
pers or any desired units. The Regulator Co. pressed air and other gases to minus 
siquidometer Corp 40° F. Write for Bulletin No. 16.0080 
531—See page 160. Temperature Regu- J. F. Pritchard & Co 
526—See page 123. Indicator and Re- lators: Write for Stacon Bulletin 50 
corder: For a quick, dependable check 1000 for full details on extra sensitive 
ELECTRICAL DISTRIBUTION 


536—See pages 14, 15. Unit Substa- 
tions: Write for I-T-E Catalog 9000 
that describes all types of secondary 
unit substation equipment and gives 
complete information on selection of 
distribution systems and equipment 


eanctocastapna v In Large Volume or Small I-T-E Circuit Breaker Co 


CONTROL OF re —" ais 
casts « aus WAU uname Pressu b-~ 1 ~F at 
- 
OR SEMI-SOLIDS 
asive 
MANUALLY OR | Corrosive ie ' oe page 154. Wire-Pulling Com- 
ae ir en : yom for free sample and Mtere- 
auromanicauy AVM TT 07 Ba Ik Saeed ook ie ak a on Oe 
Adam Cook's Sons, Ine 





and control boards. For a no-cost, no 


v Cold, Normal or Hot | obligation estimate, send a set of prints 


to The Kirk & Blum Mig. Co. 


ELECTRICAL HEATING UNITS 


538—See page 117. Electric Heaters: 
Write for data-packed Catalog 50 whict 
describes many types of Chromalox 
etectene heaters and how to apply them. 

obligation. Edwin L. Wiegand Co 


Rockwell Butterfly and Slide Valves in 
sizes from 1" to 72” and larger, with | Rock Wet FANS AND BLOWERS 

18" Rockwell afer 
manval or various automatic controls, : Type Butterfly Vaive of 

re stainless steel with 

ere easy to install, convenient te eper- ; needle, type bearings 539—See page 2. Fans and Blowers: 
ate. They provide maximum flow rate . Sa adie Send coupon on page 2 for complete 
and quick opening or shut-off. They pay phragm operator and =| = information on Hartzell fans and blow 

a oe ‘rs. H ll Propeller F 
their way in better fivid handling. We high temperature ser- ers. artze ropelier an Co 
invite your inquiries. Write for the vice on corrosive gases. 


Rockwell valve catalog. 


ROCKWELL BUTTERFLY VALVES See ee een 


W. S. ROCKWELL COMPANY 230 Eliot St., Fairfield, Conn. in this advertisement to obtain Bulle- 


FUELS & FIRING EQUIPMENT 
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tin 410-6 with complete information on 
Coppus-Dennis Fanmix burners. Cop 
pus Engineering Corp 


541—See pages 8, 9. Pulverizer: Se« 
pages 8, 9 that list the outstanding fea 
tures of the new Riley “50” pulverizer 
Write for complete details. Riley 
Stoker Corp 


542—See pages 40, 41. Stokers: Writ 
for Bulletins with detailed information 
m Canton Stokers, or write the Canton 
Stoker representative nearest you 
Canton ‘Stoker Corp 


543—See page 59. Coal: If you have a 
coal problem, consult the Beacon Com 
bustion Service Man for the type to fit 
your exact needs from the Beacon line 
of quality fuels. Eastern Gas and Fuel 
Associates 


544—See page 156. Fuel Oil Additive: 
Hought-Solv dissolves sludge fast 
keeps new sludge from forming, and 
gives more Btu's for the money. Order 
a trial drum now. E. F. Houghton & 
( 


604—See page 121. Burners: Write for 
literature on the John Zink Series CBM 
Y and YC combination gas and oil burn 
ers and ST gas burner. John Zink Ce 


HEAT EXCHANGER EQUIPMENT 


545—See page 159. Water Heaters: 
Pick instantaneous water heaters are 
engineered to provide any volume of 
water at the temperature required 
Write for details. Pick Mfg. Co 


546—See page 34. Oil Cooler: Write 
for Bulletin 702 with complete informa 
tion on Sarco Blenders that provide 
constant temperature automatically of 
cooling water for engine jackets and oil 


coolers. Sarco Co., Inc 


605—See page 108. Freon Coolers: Send 
coupon on page 108 for Catalog 101 de 
scribing the P-K dry expansion type 
Freon Cooler designed for use with wa- 
ter and other fluids for air conditioning, 
refrigeration, industrial and 
cooling applications. The Patterson 
Kelley Co., Inc. 


process 


LUBRICANTS, LUBRICATION, OIL 
FILTERS & PURIFIERS 


547—See page 144. Oil Purifiers: Write 
for free literature on the Hilco line of 
purifiers, filters, reclaimers and condi 
tioners for every lubrication and fuel 
oil filtering problem. The Hilliard Corp 
548—See page 152. Lubricant: Writ 
today for case histories of savings 
made through the use of Lubriplate in 
your industry. Lubriplate Div., Fiske 
Bros. Refining Co. 


549—See pages 28, 29. Cylinder Lubri- 
cation: Sinclair makes a wide variety 
of steam cylinder oils to handle every 
possible need. Consult the Sinclair rep 
resentative concerning your lubrication 
problem. Sinclair Refining Co 
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550—See page 45. Lubrication: 
coupon on page 45 for free booklet “11 
Ways to Cut Production Costs” and 
also information on the new Alemit« 
Oil-Mist System Alemite, Div. of 
Stewart-Warner 


Mail 


551—See page 140. Non-Fluid Oil: Send 
for instructive bulletin and free testing 
sample of Non-Fluid Oil for positive 
bearing protection. New York & New 
Jersey Lubricant Co 


552—See pages 35, 36. Lubrication 
Service: Consult your nearest Standard 
Service-Supply Center for your lubri 
cation needs. Deliveries can be made 
in a few hours. Also ask about Stanoil 
for clean, maximum performance in hy 
draulic units, speed reducers and cir 
culating systems expert, personal 
service by Standard Oil Lubrication sp« 
cialists, too. Write for full information 
Standard Oil Company (Indiana) 





For your free copies of this 
new literature and more data 
on advertised products, list the 
key numbers of the descriptive 
paragraphs on one of the 
handy order cards on pg. 132. 
Mail today—postage-free! 











553—See page 101. Lubricant: Send for 
illustrated booklet “Sunco Way Lubri 
cant” with complete information and 
factual case histories. Sun Oil Co 


MATERIALS OF CONSTRUCTION 


555—See page 56. “K” and “KR” 
Monel: Write for free 23-page reference 
manual “Engineering Properties of 
‘K" Monel and ‘KR’ Monel” containing 
essential engineering data on these al 
loys. International Nickel Co., Inc 


MECHANICAL POWER TRANSMISSION 


556—See page 32. Belts: Write for Bul 
letin 6869D with complete informatior 
on Condor Whipcord Endless Belts 
Raybestos-Manhattan, Inc 


557—See page 61. Multi-V-Drives: 
Send coupon on page 61 for Bulletin \ 
1400-B7F with full details on Wort! 
ington Multi-V-Drives and QD 
Sheaves. Worthington Pump and Ma 


chinery Corp 


558—See pages 51, 52, 53, 54. V-Belts: 
See advertisement for typical examples 
of Goodrich Grommet Belts. Last 20 
to 50% longer than other types, yet 


( Continued on page 128 ) 





4 WAYS TO 
PUMP REPAIRS 


Sims valves are made in sizes from 
12%" to 1514" to fit any reciprocat- 
ing pump. Valves supplied ready 
to install—cast in individual units 
or in complete pilates. 


SIMS 


CUT THOSE 


1, Prevent STEM and SPRING Exclusive double 
shock absorber built into Sims valves stops impact shock 

2. Stop wear. Long guide of ROTATOR prevents cocking of 
DISC—assures even opening 

3. Keep seating surfaces leak free. Only Sims guarantees 
the valve DISC will rotate every time it lifts 

4 Stop valve slam and knock. Quiet operation is gained 
by cushioning moving parts and cutting resistance to 
flow through the SEAT... with patented inclined ribs. 
This reduction of resistance allows cylinders to fill com- 
pletely. Pump capacity is increased 20%. 


New catalog shows how Sims valves fit any pump 
how they work—efficiency and comparison charts 
Send for your free copy today 


ee? VALVE CO., INC. 


145 HUDSON ST., NEW YORK 13, N. Y. » M& MBLDG., HOUSTON, TEXAS 


1951 














In plant after 
plant it’s 
MARLOW PUMPS 
Mitaaaitital 


for handling 
difficult 


industrial wastes 


There ore more Marlow sludge pumps 
and more Marlow diaphragm pumps 
in service handling waste materials 
than all other makes combined. 
Capacities from 1,000 

to 16,000 GPH 


Marlow Pumps also makes the 
worlds most complete line of self 
priming centrifugal pumps, and has the 
largest pump distribution and service 
organization your assurance of 
complete pump satisfaction 


For details see your Marlow distributor 


or write the factory 


MARLOW PUMPS 


515 GREENWOOD AVENUE 
RIDGEWOOD, NEW JERSEY 


of Self-Priming 


udge Pumps 


Readers’ guide to 
advertised 
products 
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cost no more. The B. F. Goodrich Co., 
Industrial Products Div 


559—See page 3. Compass Belt: Good 
year compass belts proved to give 8 
times longer service. Write for full ir 

formation. Goodyear Tire & Rubber 
Co 


PACKAGED STEAM GENERATORS 


560—See page 21. Steam Generators: 
Write for Catalog 302 with complete 
details on Superior Steam Generators 
available in 18 sizes. Superior Combus 
tion Industries, Inc 


561—See page 62. Steam Generator: 
Write for Bulletin 175 on Preferred 
Horizontal Rotary Oil Burner and Bul 
letin 1000 which describes Preferred 
Unit Steam Generator. Preferred Utili 
ties Mfg. Corp 


562—See page 114. Steam Generator: 
Write for Bulletin EC-100B with con 
plete information on Dutton Econo 
therm “packaged” steam generators 
Dutton Boiler Div., Hapman-Dutton 
( oO 


563—See page 130. Boilers: Mai! cou 
pon on page 130 for catalog with full 
information on Johnston “packaged” 
steam boilers—fully automatic, 60 to 
500 hp plus ample overload. Johnston 
Brother, Inc 


PACKINGS & GASKETS 


565—See page 30. Packing: Highly 
resilient, graphite impregnated, homo 
geneous Super Seal packing, with 
“tape-back” reinforcement, is ideal for 
centrifugal pumps. Write for data 
Crane Packing Co. 


566—See page 146. Packings: Write for 
Bulletin No. DMIP with complete data 
on special types and styles of Dura- 
metallic packings for your sealing 
needs. Durametallic Corp 


567—See page 132. Packings: Wher: 
ever there is a sealing job tor which it 
is suited, Johns-Manville asbestos sheet 
packing can be counted on to give a 
tight, long-lasting seal. Write for com 
plete data. Johns-Manville 


PIPE AND FITTINGS 


568—See page 44. Flexible Metal Hose: 
Write for Bulletins SS-50 and CC-300 
for data on flexible connectors for al 


most any liquid, gas or semi-solid 
American Metal Hose Branch. The 
American Brass Co 


569—See page 148. Prefabricated Pip- 
ing: One, convenient source for any 
industrial requirement in piping. Write 
for data on this complete service. Al 
bert Pipe Supply Co., Inc 


570—See page 153. Pipe Unions: Easy 
to tighten, easy to uncouple, practical- 
ly indestructible. True ball joint makes 
the difference. Write for full informa 
tion. Dart Union Co 


571—See page 65. Expansion Joints: 
For new installations or replacement of 
obsolete equipment specify CMH ex 
pansion joints. Complete data in CMH’s 
Expansion Joint Design Guide: Write 
for copy. Chicago Metal Hose Corp 


572—See page 103. Flexible Metallic 
Tubing: Write for the new Penflex cat 
alog with latest data on the application 
t tlexible tubing for the greatest effi 
ciency. Pennsylvania Flexible Metallic 
rubing Co., Ine 


PUMPS 


573—See page 113. Pumps: Consult the 
Weinman centrifugal specialist for 
complete information on Weinman 
pumps that assure uninterrupted serv 
ice. Write today. The Weinman Pump 
Mig. Co 


574—See page 17. Pumps: Write for 
your copy of Catalog 7233 with com 
plete information on Ingersoll-Rand 


multi-stage pumps. Ingersoll-Rand 


575—See page 163. Pumps: Write for 
Bulletin 113-ST describing APCO 
Packaged Condensation Return Units 
for small low pressure jobs. 10 to 40 
Ibs with 8, 15, 30 gal. receivers. Aurora 
Pump C« 


576—See page 27. Pumps: Write for 
tree copy of 24-page, 2-color Milton 
Roy Bulletin No. 151 on Controlled 
Volume Pumps. Milton Roy Company 


577—See page 128. Pumps: Marlow 
specializes in manufacturing pumps tor 
handling difficult industrial wastes 
Write for details. Marlow Pumps 


REFRACTORIES 


578—See page 31. Refractories and In- 
sulations: Send coupon on page 31 for 
new R&I Catalog with complete data on 
the use of castable, bonding and ram 
ming refractories, and block, blanket, 
plastic and fill insulations. Refractory 
and Insulation Corp. Refractory & In- 
sulation Corp 


SOOT BLOWERS & TUBE CLEANERS 


579—See page 149. Tube Cleaners and 
Expanders: Write today for complete 
information on Airetool cleaners and 
expanders for every type of tubular 
construction. Airetool Mfg. Co 
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580—See page 13. Soot Blowers: Write 
for Catalog No. 1014 for complete data 
on Diamond G9B Soot Blowers. Dia- 
mond Specialty Corp 


STEAM SPECIALTIES 


581—See page 66. Traps: Write for 24- 
page catalog on Yarway Impulse Steam 
Traps and Strainers, or ask for repre- 
sentative to call. Yarnall-Waring Co 


582—See page 118. Traps: Heavily con 
structed, B&J medium and high pres 
sure traps are made in five sizes for 
loads up to 5750 Ibs of water per hr 
Write for full details. Barnes & Jones, 
Inc. 


TOOLS 


584—See page 158. Blower-Suction 
Cleaner: Write for complete informa 
tion on the Clements-Cadillac portable 
blower-suction cleaner. 5 Models with 
complete attachments. Clements Mig 
Co 


TURBINES 


585—See page 164. Turbines: Eight 
page Bulletin S-116 illustrates and de 
scribes application, construction, sav 
ings effected and advantages of the 
Terry solid wheel turbine. Write for 
your copy. The Terry Steam Turbine 
Co 


VALVES 


586—See page 42. Valves: Write for 
new 400-page Catalog F-9 on Vogt drop 
forged steel chrome-moly steam valves. 
Henry Vogt Machine Co 


587—See page 127. Valves: See ad- 
vertisement that lists 4 ways to cut 
pump repairs with Sims valves. Send 
for free catalog. Simps Pump Valve 
Co., Inc 


588—See page 134. Valves: Write for 
complete information on Fairbanks Iron 
Sody Gate Valves for outstanding de- 
sign, sound engineering and rugged con- 
struction. The Fairbanks Co. 


( Continued on page 130 ) 





For your free copies of this 
new literature and more data 
on advertised products, list the 
key numbers of the descriptive 
paragraphs on one of the 
handy order cards on pg. 132. 
Mail today—postage-free! 











INDUSTRY AND POWER * October, 


1951 


TECUMSEH MINE — Typical of Southern’s 
Many Modern, large Producing Mines 


SOUTHERN'S BIG PRODUCTION 
offers unmalched selection 


OF COALS FOR LOW COST STEAM 


Southern’s premium industrial coals offer you four 
basic advantages. All are essential to the efficient 
and economical production of power. 


BIG PRODUCTION FROM VAST RESERVES — Twenty 
mid-western mines, equipped with most efficient modern facili- 
ties, have an annual capacity in excess of 10,000,000 tons; 
tremendous reserves. 


PRECISION ENGINEERED PREPARATION — In modern 
processing plants, Southern’s coals are thoroughly washed 
and rinsed; accurately sized; carefully blended; laboratory 
tested at the mine daily. They are scientifically engineered 
to meet rigid industrial burning specifications, 


COMBUSTION ENGINEERING SERVICE — Southern’s 
combustion engineers will assist you with selection and ap- 
plication—then follow through with actual burning tests to 
prove the recommendation. 


ABILITY TO SERVE — Unmatched selection of coals from 
mines in Illinois, Indiana, Western Kentucky and Ohio—lo- 
cated on nine of America’s major railroads—I. C., L. & N., 
Santa Fe, N. Y. C., G. M. & O., Southern, B. & O., C. B. & 
Q., Frisco. 


Your nearest SOUTHERN representative will be glad to give you 

without obligation, a proposal for sub ially reducing your 

steam costs. ONE OF SOUTHERN’S UNIFORM QUALITY COALS 
IS RIGHT FOR YOUR BURNING EQUIPMENT. 


mith (ol Conporg oe 


GENERAL OFFICE: 333 NORTH MICHIGAN A 





OFFICES IN: CHICAGO * LOUISVILLE * MEMPHIS * NASHVILLE © ST. Louis 
y, Kansas City, Mo., Western Representati 





Sinclair Coal C Pp 





Boon-Strachan Coal Company, Ltd., Montreal, Canodian ® 


r 
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589—See page 126. Valves: Write for 
catalog describing Rockwell Butterfly 
and Slide Valves in sizes from 1” to 
72”, manual or automatic controls. W 
S. Rockwell Co 


590—See page 120. Check Valves: Avoid 
costly water hammer troubles with 
Wilhams-Hager Check Valves. Write 
for Bulletin WH-100. The Williams 


Gauge Co 


591—See page 46 Valves: Send for il 
lustrated bulletin on List 960 Chap 
man forged gate valves. The Chap 
man Valve Mig. Co 


592—See page 50. Valves: Dependable 
quality Crane valves insure low main 
tenance costs. Ask your Crane repre 
sentative for a demonstration or write 
for full details. Crane Co. 


593—See page 122. Diaphragm Valves: 
Write for complete information on 
Hills-McCanna Diaphragm Valves for 
automatic or remote operation. Hills 
McCanna Co 


594—See pages 24, 25. Blow-Off 
Valves: Write for Bull. B-433 with 
complete data on Yarway Unit Tan 
dems for pressures from 600 to 2500 
psi. For pressures to 400 psi, write 
for Bull. B-424. Yarnall-Waring Co 


595—See pages 104, 105. Valves: Ed- 
ward valves with integral, hard-sur- 
faced seats across the board give per- 
manently tight, leak-proof feature in 





For your free copies of this 
new literature and more data 
on advertised products, list the 
key numbers of the descriptive 
paragraphs on one of the 
handy order cards on pg, 132. 
Mail today—postage-free! 











every steel valve size. Write for Catalog 
104. Edward Valves, Inc. 


WATER TREATMENT 


596—See page 162. Water Treatment: 
Get your copy of fact-filled bulletins 
giving complete data on manual or 
automatic equipment in all sizes, types 
and capacities. Hungerford & Terry, 
Inc 


597—See page 38. Water Treatment: 
Graver can reduce your water solids 
to less than a handful in a million gal 
lons with a mixed-bed single tank de 
mineralizing unit. Write for complete 
data. Graver Water Conditioning Co 


598—See page 6. Boiler Water Testing: 
Write for free copy of “Modern pH 
and Chlorine Control”. Gives theory 
and practice of modern boiler water 
testing, describes and illustrates Tay 
lor equipment. W. A. Taylor and Co 


§99—See page 43. Water Treatment: 
Send for new illustrated Drew Organics 
Folder describing the use of organics 
in modern boiler water treatment. E 
F Drew & Co., Inc 





always available. 





JOHNSTON BROTHERS, INC. 
Ferrysburg, Michigan 


Please mail catalog with full information. 
NAME 
COMPANY 
ADDRESS 


“PACKAGED” STEAM BOILERS 


Completely Equipped and tested at factory. 
Fully Automatic. Heavy Oil, No. 6 

60 to 500 Horsepower plus ample overload. 
Efficiency and Capacity guaranteed. 

Prompt Service by factory trained engineers 


JOHNSTON BROTHERS, INC. 








900 4. 








you get plus-value with 
STETS Type G Regulators 


Valve-in-end construction gives you simple, compact 
design that’s built for maximum performance. You 
can get STETS Type G Regulators in either piston or 
orifice valve units —250-400 w. s. p.—other types to 


Write today for bulletin 150 with full facts on the 
STETS new LPG Regulator, 5-75 w. s. p. 


STETS COMPANY 


1440 BROADWAY — NEW YORK 18, N. Y. 
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600—See page 55. Water Softener: See WELDING & CUTTING EQUIPMENT 

page 55 that lists four Elgin ways t 

control dissolved solids and alkalinity 

of boiler feed and process water. Write 603—See page 155. Portable Cutting 

for complete data. Elgin Softener Corp Machine: Write for catalog, Form 4487, 
or call for free demonstration on the 
Oxweld CM-16 portable cutting ma 

. chine that can boost production and 

601—See page 49. Flo-Klean Filter: cut fabricating costs Linde Air Prod 

Makes raw water suitable for many ucts Co., Div. of Union Carbide & Car 

plant services, keeps recirculated water bon Corp 

clean pays for itself in quick time 

Write today or send coupon for full 


data. Cuno Engineering Corp MISCELLANEOUS 


602—See page 11. Water Treatment: 606—See page 131. Controls: Write for 

Write for complete information on the information and data on the complete 

Nalco system of water treatment and line of Mercoid automatic controls for convenience 
how it can reduce your costs and in heating, air conditioning, refrigeration 

crease ape meg of water treatment — various industrial applications. Mer- 

in your plant. “Nalco Abstracts” avail oid Corp 

able free upon ae National Alum 

inate Corp 


607—See page 106. Steam-Pak Genera- READERS’ GUIDE 


tor: Steam-Pak Generators are built in 

ante eles es es cae, for See page 132 for class- 
For your free copies of this light or heavy oil, combination gas and ified list of literature 
new literature and more data data, York Shipley, oo" _—— offered by advertisers. 
on advertised products, list the You'll find it so convenient to use 


key numbers of the descriptive one of the postcards on page 140 

poragraphs on one of the 608—See page 166. Steam Traps: Super for requesting literature or more 

Silvertops save you money in two ways information about advertised prod- 

handy order cards on Pg. 132. —cut down a costs -_ —_ ucts. Just list the paragraph key 

Mail toda stece-free! operating costs low rite for helpful rumbers for material you want and 

y—pe g e book “Solving Steam Trap Problems drop the card in your OUT basket. 

The V. D. Anderson Company Your inquiry will be processed 
quickly and accurately. 














AUTOMATIC CONTROLS FOR HEATING, AIR CONDITIONING, - 
- REFRIGERATION AND VARIOUS INDUSTRIAL APPLICATIONS 

. THE ONLY 100% MERCURY 
SWITCH EQUIPPED CONTROLS 

The distinguishing feature of Mercoid Controls * 

is the exclusive use of Mercoid hermetically . 

seoled mercury switches. These switches ore - 

not subject to dust, dirt or corrosion, thereby ; 

assuring better performance ond longer control - 

life. The items shown below ore but o few | 

miscelloneous items. See Catalog No. 700 for - 

the complete line ; 


“¢o 


Temperature Controts Files! Operated Contrets Transtermer 


: } 
: sharp comers 
: -cheaning—"° 

G a =e = wes for complete 


O08 Burner Satety 


— 3 BLAW-KNOX Electroforged 


GRATING ano STAIR TREADS 


BLAW-KNOX DIVISION OF BLAW-KNOX COMPANY 
2072 Farmers Bank Bidg., Pittsburgh 22, Pa. 
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For tops in Dependability... 


For tops in Versatility... Ro 


+ 


its JM Service Sheet ana 


For 35 years . . . industry's No. | 
Asbestos Sheet Packing 


Wherever there is a sealing job for which it is suited, 
this adaptable Johns-Manville asbestos sheet packing 
can be counted on to give a tight, long-lasting seal. 


J-M Service Sheet is equally effective against super- 
heated steam, air, gas, water, hot oil, ammonia, and many 
acids and chemicals. 


Typical examples of the versatility of this quality 
sheet packing are its use in generating plants to seal 
against high temperatures and pressures—and in oil 
refineries where it is used under a wide range of con- 
ditions, including hot oil service. 


J-M Service Sheet is tough, resilient and pliable . . . 

It’s available in gaskets made of selected long-fibre asbestos and heat-resisting 
compounds, bonded together under heat and pressure 

cut to your order, too! to form a uniform, homogeneous sheet without plies or 
laminations. It can be stocked in large, economical! quan- 


You'll find factory-cut gaskets of J-M Service Sheet an tities as it will not dry out or deteriorate in storage. 


economical investment when reasonably large quantities ? . : ‘ 
of the same size gaskets are purchased. Johns-Manville’s For complete information, write to Johns-Manville, 
well-equipped gasket department can produce accurately Box 290, New York 16, N. Y. In Canada, Canadian Johns- 
cut gaskets to your every requirement. Manville Co., Ltd., 199 Bay St., Toronto 1, Ontario. 


Johns-Manville SERVICE SHEET 


MADE BY THE MASTERS OF ASBESTOS 
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protected! 


Dearborn Check-Chart will help you 
stop rust before it starts! 


Day and night, every minute of every hour, metal-hungry rust is 
destroying your valuable plant and equipment. You can stop 
rust now if you follow the simple Dearborn Plant Maintenance 
Survey. 

With the Check-Chart as a guide, you can easily flag danger 
points where rust threatens—tanks, stacks, gutters, boilers and 
all metal surfaces throughout the plant. A NO-OX-ID coating, 
applied to these exposed metal surfaces, stops rust, immediately 
—before, and after, it starts! 


Then, a simplified maintenance program will keep plant and WRITE FOR YOUR COPY 
equipment rust free . . . prevent costly production delays. . . Dearborn hes prepared this helpful guide to 


, . s money-taving maintenance as @ service te ell 
wasted man-hours. A Dearborn representative will assist in industry. Your Check-Chert end NO-OX-ID Plant 


selecting the correct NO-OX-ID to meet your requirements. Maintenance Survey will be furnished—with- 
out cost. The coupon is for your convenience. 


DEARBORN CHEMICAL COMPANY DEARBORN CHEMICAL COMPANY 
Merchandise Mart Plaza « Chicago 54, Illinois Merchandise Mart Plaza, Dept. INP 
Chicago $4, Illinois 
Gentlemen: 
© Please send my copy of the Dearborn 
Plant Maintenance Survey 
0 Have a Dearborn representative call. 


THE ORIGINAL RUST PREVENTIVE IRON RUST 
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DEPENDABILITY. 


; 


q 





POS 5 


Illustration above shows Fig. 0405, Ovts 
and Yoke, Flanged End, Iron Body 
with Adjustable Sprocket Rim with 


Chain 
pal dependability — the proven record ot 
Fairbanks valves—is your best guarantee of 
uninterrupted service in the tough installation—as 
in any installation. 
Specify Fairbanks 125-pound Iron Body Gate 
Valves for your tough assignments—be certain of 
dependable service. 


Fairbanks lron Body Gate Valves are bronze 
mounted both with inside non-rising screw 
and outside screw and yoke. Available with 
screwed or flanged ends. Bodies and bon- 
nets are made of high strength alloy cast 
iron. Wedges in the 2” to 4” sizes are of 
solid bronze; in larger sizes, to 24”, the 
wedges are of alloy iron with rolled in 
bronze face rings and bronze bushed stem 
connections. The threaded bronze seat rings 
are screwed into the body at an angle con- 
forming to the taper of the wedge. 








TRUCKS © CASTERS © DART & PIC UNIONS © VALVES 


CENTRIFUGAL PUMPS 
( Continued from page 91 ) 


provided for double-suction axially- 
split casing pumps in order to meet 
special piping arrangements as, for in- 
stance, a vertically-split casing with 
bottom-suction and top-discharge in 
one half of the casing. Such special de- 
signs are costly and should be avoided. 

Inasmuch as suction and discharge 
locations are intimately connected with 
the rotation selected for a given cen- 
trifugal pump, it is very important to 
understand the means used to define 
the direction of rotation. 

According to the Hydraulic Institute 
Standards, rotation is clockwise or 
counter-clockwise when looking at the 
driven end of a horizontal pump or 
down on a vertical pump. Some manu- 
facturers still designate rotation of a 
horizontal pump looking at its out- 
board end. Therefore, to avoid mis- 
understanding, clockwise or counter- 
clockwise rotation should always be 
qualified by the direction from which 
one looks at the pump. 

Inboard and outboard ends are 
terms used with horizontal pumps 
only. The inboard end is the one near- 
er the driver, while the outboard end 
is the one further away. 

Casing hand holes are furnished 
primarily on pumps handling sewage 
and stringy materials, which are liable 
to become lodged on the suction vane 
edges of the impeller. They provide 
access for cleaning out such material 
without dismantling the complete 
pump. On the end-suction type of 
pump, used primarily for handling 
liquids of this type, hand holes with 
access to the suction side of the im- 
pellers are provided on the suction 
head or in the suction elbow. Hand 
holes are also provided on drainage, 
irrigation, circulating and supply 
pumps when foreign matter may be- 
come lodged in the waterways. On 
very large pumps manholes are often 
provided for cleaning and inspection 

Majority of single-stage centrifugal 
pumps are intended for service with 
moderate pressures and temperatures 
As a result, general practice of pump 
manufacturers is to design a special 
line or lines of pumps intended for 
high operating pressures and tempera- 
tures. 

When axially split casings are sub- 
jected to high pressures, there is a 
tendency to breathe at the split joint. 
Such a tendency leads to misalignment 
of the rotor and—which is even worse 
—to leakage. For such conditions, in- 
ternal and external ribbing is applied 
to casings at points subjected to the 
greater stresses. 
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Modern Fuel Oils And 
Applications of Additives 


( Continued from page 96 ) 


rosion where such residues are involv- 
ed, if so-called inert oxide type addi- 
tives are put into the oil prior to com- 
bustion. Such additives are lime, iron 
oxide, aluminum oxide and _ similar 
types of materials. In all fairness it 
should be stated that this work at the 
present time is still in progress and the 
above referred to references should be 
consulted for more definite data 


Conclusion 


As explained in this article, modern 
refining methods have to some extent 
contributed to the instability of fuel 
oils, In particular, they have made No. 
6 fuel oil susceptible to sluge formation 
especially when water is in the system. 

Actually most sludges consist of a 
water-in-oil emulsion. Owing to this 
situation ordinary hydrocarbon sol- 
vents are not effective in eliminating 
sludges since they do not mix with the 
emulsion. Properly compounded mix- 
tures of solvents with surface active 
materials are effective as demonstrated 
in the paper. Furthermore, additives 
containing combustion catalysts are 
available that will appreciably improve 
combustion thus eliminating soot and 
possibly alleviating slag. For the elimi- 
nation of slag prs phe rte problems, 
special additives generally of the metal- 
lic oxide type have found the greatest 
application. 
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“SEPARATION CENTER” 
FOR SURFACE MOISTURE 


Surface moisture removal is essential in processing many 
bulk materials. Effective dewatering at required speeds 
and capacities is a Hewitt-Robins specialty. 

The Eliptex Dewaterizer® . . . a Hewitt-Robins “first” 
. . . has proved its versatility in removing surface liquid 
from bulky solids, granular materials and fibers alike— 
and for recovering solids, effluent, or both. Unique vibra- 
tory action and patented deck* assure consistent, economi- 
cal performance in “damp-drying” coal, petroleum coke, 
slurry, wood bark or pulp, aggregates, fine limestone or 
other wet substances. 

If dewatering bulk materials is vital to your production 
. .. if inadequate removal of surface moisture affects prod- 
uct quality, output or economy . . . it will be worth while 
to explore the space- and labor-saving advantages of the 
Hewitt-Robins Eliptex Dewaterizer. 

Hewitt-Robins has long been a pioneer in the develop- 
ment of vibrating machinery for dewatering, sizing, puri- 
fying and shaking out bulk materials—and for salvaging 
fines from waste. If any of these problems are yours, we 
invite you to make them ours. 


UU. S. Patents 2.200.724 & 2,467,018 


HEWITT if} ROBINS 


Executive Offices: 370 Lexington Avenue, New York 17, N. Y. 


HEWITT RUBBER DIVISION: Belting, hose and other industrial rubber products 
ROBINS CONVEYORS DIVISION: Conveying, screening, sizing, processing and dewatering machinery 
ROBINS ENGINEERS DIVISION: Designing and engineering of materials handling systems 


Hewitt-Robins is participating in the management and 
financing of Kentucky Synthetic Rubber Corporation 
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protects you against shut-downs and 
high cost overhauls resulting from com- 
mutator and slip ring failure. IPM keeps 
motors and generators at peak efficiency 
. without dismantling, and with only 
simple, routine maintenance. It insures 
you of using the methods and equipment 
that have proved most practical and eco- 
nomical in eliminating commonly en- 
countered commutator and slip ring 
troubles. IPM has improved operating 
dependability and efficiency—and reduced 
costs—at many of the nation's largest 
users of electric motors and generators. It 
can do as much for you! 


i Get this FREE handbook 
of practical help! 


procedures and methods 
developed by inde- 
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commutator and slip 
ring maintenance. 
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New equipment 
and developments 
( Continued from page 22 ) 





and the valve can be mounted in any posi 
tion. In the double solenoid unit, the spool 
is automatically pressure-centered when the 
solenoids are de-energized 


26—CONTACTOR IS 
SOLENOID OPERATED 


Ward Leonard Electric Co. announces the 
development of size 0 a-c solenoid contac 
tors. These multi-pole contactors are de- 
signed for both load and control circuit use 
in controllers for machine tools, refrigera 
tion and air conditioning equipment and 
similar control applications. Important 
features include multi-pole unit construc- 


tion, double break silver contacts easily con- 
verted to N. O. or N. C. contacts, a-c or d-c 
power plants, solenoid operated and com 
plete accessibility of parts. Contactors are 
available in 3 and 5 pole forms and can be 
furnished with d-c power plants for 115 or 
230 v d-c operation. Standard coils are 
available for 110, 220, 440 and 550 v op- 
eration on 25, 50 or 60 cycles 


27—CARBIDE TIPPED 
MASONRY DRILL 


Speed Spiral” is the name given an tn- 
teresting carbide tipped masonry drill de 
signed and being marketed by the Super 
Tool Co. This drill is machined from the 
solid with a round nose supporting the car 
bide tip. The design provides ample dust 
clearance without necessitating gashing 
ahead of the carbide tip or otherwise weak- 
ening the end that does the work. It also 
reduces the chance of cracked or weakened 
tips due to brazing strains. Double lead 


fast spiral dust grooves are made extra deep 
for long life. They pick up the dust from 
immediately behind the carbide tip and are 
completely efficient because the dust load 
can automatically distribute itself, there be- 
ing no interference with free entry of dust 
cut by either edge of the tip into either or 
both grooves 


28—MOTOR HAS FLANGE 
PUMP MOUNTING 
The Reuland Electric Co. has announced 
a hydraulic pump motor featuring a system 
of direct mounting between pump and mo- 
tor. The system has been standardized and is 
adaptable to all makes of pumps. Primary 


benefit derived is the automatic insuring of 
precision alignment in every installation. All 
motors are supplied with machined endbell 
flanges, pre-engineered to fit the registers 
on the pump mounting flange. Installation is 
simplified by merely bolting the two 
flanges together, and overall dimensions 
are reduced. Motors can be supplied with 
pump flange mount on one or both end- 
bells in all standard ratings of horsepower 
and speed 


SE 


Additional information on new 
equipment and development 
items is available. Use card in- 
serted between pages 132 & 133 





29—TRANSFORMER DESIGN 

CONSERVES MATERIAL 
General-purpose, dry-type transformers 
featuring Class B insulation have been an- 
nounced by General Electric's Specialty 
Transformer and Ballast Div. for single- 


phase, 60 cycle operation. This design pro- 
vides smaller transformers at an average 
weight reduction of 30 per cent throughout 
the line. These size and weight advantages 
are obtained through the use of improved 


( Continued on page 138 ) 
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Fewer Clean-outs . .- 
Shorter Shutdowns 


Hard scale, formed on the trays of deaerating evap- 
orator preheaters, is no longer the big problem it 
used to be. 

In a large central station (name on request), the 
preheaters had to be cleaned every three weeks, and 
the units were completely shut down at that time 
from eight to ten hours. 

Then Worthington steam-jet deaerators were in- 
stalled—with a “blowdown” head designed by Wor- 
thington engineers. This special head allows the 
operator to remove harmful deposits at regular inter- 
vals while the unit continues in service. It also provides 
for simple and speedy acid cleaning of critical parts, 
when necessary, without even opening an access door 
or removing any parts from the unit. 


Compare The “‘Time-Outs”’ 

The Worthington unit, given a short blowdown 
once each shift, stays in continuous operation with 
maximum deaeration for periods of at least 8 months. 
When the acid treatment is given at the end of that 
period, the job is finished in under three hours. 

Compare this with the former record. Then—8 to 10 
hours outage every three weeks and labor by a crew of 
men. Now—with Worthington’s blowdown head— 
operation uninterrupted during regular short blow- 
down, with a shutdown for acid cleaning only once in 


almost a year, requiring only one man and three hours! 


Worthington Makes Deaerating Equipment News 

Developments like this, applicable to any deaerators 
oo under conditions of scaling, are typical of 

forthington’s engineering firsts in water treating 
and deaerating equipment. 

Worthington manufactures all of the equipment 
needed in a complete water treating installation. For 
further information on why there’s more worth in 
Worthington, address Worthington Pump and Ma- 
chinery Corporation, Steam Power Div., Harrison, N. J. 


WORTHINGTON 
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core steels and increased amounts of inor- 
ganic insulating materials. The insulation 
withstands higher temperatures in the cop- 
per windings—80 C rise over a 40 C ambi- 
ent—and the corisil core ( a grain-oriented, 
cold rolled silicon steel) provides com- 
parable losses at higher flux densities, it is 
claimed. Several ratings are available now 
and others are being added. The line ulti- 
mately will consist of about 50 models in 
ratings of 3 kva and upwards. 


30—CYLINDERS OPERATED BY 
AIR, OIL OR WATER 
A complete line of low-pressure cyl- 
inders manufactured by Hanna Engineering 
Works for operation by air, oil or water 
incorporates newest design and construc- 
tion features. Among the features are: a 


cork floater ring, which facilitates cushion 
alignment with the head and insures a 
during cushioning; spring-backed chevron 
rod packings, which are self-adjusting for 
consistently correct compression; and flange 
design, which permits removal of the front 
head without disturbing the mounting. 

These cylinders are designed for oper- 
ation up to 110 psi and, with minor modi- 
fications, for higher pressures depending 
on cylinder diameter and operating medium. 
Standard models permit the selection of a 
cylinder to meet most any mounting re- 
quirement 


31—REMOTE SWITCH 
CONTROLS SPEED 


Graham Transmissions, Inc., announces a 
packaged system of remote electrical con- 
trol for its line of infinitely variable speed 
transmissions in sizes from 1/12 to 5 hp 
This control provides hairline accuracy of 
speed setting over a complete range from the 
maximum speed desired to zero. Easily 
added to the standard control of drives al- 








It’s UNEXCELLED 


FOR DEPENDABLE DEHYDRATION! 








The Quality Pritchard 


HYDRYER’ 


The Quality Pritchard HY- 
DRYER* is unexcelled for de- 
pendable dehydration of air and 
other gases for instrument and 
process controls. Dual adsorb- 
ers provide continuous drying 
action. HYDRYER’ is standard, 
packaged unit designed to re- 
duce dew points to minus (—) 
40°F. Only service connections 
are required. Specially designed 
HYDRYER‘* units can be tailored 
to meet your individual require- 
ments. 

"Registered Trade Name 


WRITE TODAY FOR BULLETIN NO. 16.0.080 





Cooling Towers 
Gas & Air Treating 
Specialized Heat Exchangers 








ready in the field, the control is available 
for push button operation at the remote 
point and can be had with or without re 
mote speed indication. Control is available 
on all models of their variable speed trans- 
missions 


————— rr ——___ 


Additional information on new 
equipment and development 
items is available. Use card in- 
serted between pages 132 & 133 
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32—SWING JOINTS 
FOR PETROLEUM 


Development of swing joints, which are 
particularly applicable to gasoline and oil 
tank or truck loading and unloading lines, 
is arinounced by Barco Mfg. Co. The de- 
sign provides for 360 deg rotation with a 
long bearing surface to support the weight 
of normal piping. When used in pairs, con- 
nected by 90 deg ell, they provide for up-and- 
down and side-to-side action such as may 
be desired for loading and unloading lines 


Sizes available range from 3/8 to 3 in. for 
threaded connections and from 4 to 12 ‘n 
with flanged connections. Sealing is by 
means of an “O” ring confined in a recess 
in the sleeve of the joint. Special rings are 
provided for handling gasoline, fuel oil and 
other liquids without softening, swelling or 
deterioration at pressures from 0 to 100 psi, 
or to as high as 500 psi in smaller units 
Suitable for temperatures between —40 to 
225 F 


33—VOLUME CONTROL 
PERMITS COMBINATIONS 
The flexibility of choosing the desired 
combination of control, switch and shaft, 
heretofore available with the larger or 1-1 


in. dia volume control replacements, is 
now extended to the smaller. 15/16 in. dia. 
size as well, according to Clarostat Mfg. 
Co. 

Formerly unavailable, the Ad-A-Switch 
attachable with Underwriters’ approval is 
now being stocked by Clarostat jobbers. 
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The series SWB or 15/16 in. Ad-A- 
Switch is obtainable in S.P.S.T., three-way 
no “Off” position S.P.D.T., and D.P.S.T. 


34—VERTICAL MOTORS 
OPERATE PUMPS 

Vertical, solid-shaft capacitor motors in 
ratings from 34 to 5 hp, featuring stand- 
ardized mounting dimensions and quiet op 
eration, have been announced by General 
Electric's Small and Medium Motor Div. 
Normally furnished as part of the complete 
pumps, they are suitable for outdoor op- 


eration where severe climatic conditions are 
not encountered. 

Tri-Clad construction provides the mo- 
tors with em me from physical damage, 
electrical breakdown and operating wear 
and tear. Dimensions of the Type P b 
machined to NEMA standards, are the same 
as those of polyphase motors of the same 
size. As accessory equipment for use with 
the new motors in ratings of 2 hp and less, 
an automatic thermal protective device is 
available. 


35—DI-PHASE SOLVENT 
PROMOTES SAFETY 


Announcement is made by the Curran 
Corp. of a synergistic solvent possessing 
high grease cleaning and carbon removing 
properties for the purpose of cleaning car- 
buretors, fuel pumps, diesel injectors, pis- 
tons, oil strainers and metal parts. The 
product is described as a di-phase solvent 
and comprises a water emulsion floating to; 
layer sealing a volatile chlor-aromatic bo 
vent lower Shane. High synergism is said to 
result from the combined action of the det- 
ergency of the two layers against water 
soluble and oil soluble dirt respectively. 
Safety to personnel results since its top 
water-emulsion seal prevents direct contact 
with skin. The solvent is also said to be fire- 
proofed by reason of this top seal. 


36—TIME DELAY RELAY 
USES SILICONES 


A low cost time delay relay utilizing a 
hydraulic-magnetic operating principle has 
been announced by the Heinemann Electric 
Co. Known as the Silic-O-Netic time delay 
relay, it has only one moving part in the 
time element, which is hermetically sealed 
and never needs attention. The overall di- 
mensions of the entire relay are only 1-5/8 x 
2-14 x ¥% in. yet it has a rated capacity of 
10 amp at 120 v a-c and is available with 
timings up to four minutes. 


( Continued on page 140 ) 
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WESTON {Gi2dLabl, 
- ALL-METAL THERMOMETERS 


| —AVAILABLE IN TH 


Literature describing Weston all-metal, as 
well as electrical and glass thermometers, 
sent on request. WESTON Electrical Instru- 
ment Corporation, 605 Frelinghuysen Ave- 
nue, Newark 5, New Jersey . . . manufacturers 
of Weston and TAGliabue instruments. 


| 
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ESE 3 TYPES 


STANDARD INDUSTRIAL THERMOMETER 
All-metal dial types with stainless 
steel stems, in straight and angle 
forms. Scale lengths 3”—6” and 9”, 

with stems from 242” to 72”. Avail- 
able as testing thermometers, and for 
general purpose and heavy duty service. 
Ranges from —100 to +1000°F. All- 
metal construction prevents breakage, 
assures dependable accuracy for longer 
periods. 


CONTACT MAKING THERMOMETER 
Combines the features of the all-metal in- 
dicating thermometer with an alarm or 
control device. Has adjustable contact arm 
mounted in the glass and bezel. Supplied 
to make contact on increasing or decreas- 
ing temperatures. Has positive magnetic 
type contacts. Contact rating ... 100 ma 
at 110 volts a-c; 50 ma at 110 volts d-c. 
Stem lengths 242” to 24”. 


MAX-MIN ERMOMETERS 
Equipped with a manually set red index 
which moves up or down scale with 
pointer, remaining at extreme tempera- 
ature reached until reset. Thus one 
reading gives present temperature, 
and maximum or minimum reached 
since last reading. Available in scale 
lengths of 6” and 9”—stem lengths 

24%” to 24”. 
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viscosity-stable silicone liquid and holds a 
movable iron core. When the coil is ener- 
gized, the movable core is drawn up into 
the magnetic field, but the rate of rise is 
controlled by the silicone liquid, introduc- 
ing a precise time delay. The relay oper- 
ates on the increased magnetic flux caused 
as the core reaches the pole piece at the top 


tures. As a signal switch it is used to set 
off warning signals when liquids in small 
boilers or various types of tanks reach pre- 
determined low or high points, or it can 

used as a fuel cut-off for low water. In 
conjunction with water columns the float 
lever is inserted into the alarm valve open- 
ing 


of the tube 


38-—-LOAD CENTER CARRIES 
FULL RATED LOAD 


A two circuit load center that will con- 
tinuously carry 100 per cent of its full rated 
load has been announced by Murray Mfg 
Corp. It has a sated 55 amp main with a 
capacity of two 50 amp, single pole, 120 v 
a-c fully magnetic circuit breakers. Fully 
magnetic action differs from the action of 
all thermal devices in that its rated opera- 
tion does not change with changes in tem- 
perature. This load center can be installed 


EE 


Additional information on new 
equipment and development 
items is available. Use card in- 
serted between pages 132 & 133 
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37—SWITCH WORKS ALARM 
OR CUTS OFF FUEL 


A float-operated signal switch device or 
fuel cut-off designed to operate on pres- 
sures from vacuum to 450 psi is announced 
by Reliance Gauge Column Co. This unit, 
designated as Levalarm EA-10, is heavier 
and embodies improved construction fea- 


The operating principle utilized is new 
in the field of relays. Instead of the fixed 
solid core of conventional relays, it has a 


sealed tube extending through and below 
the relay coil. The tube is filled with a 





as a Main disconnect in place of a comparable 
60 amp fused switch. It has specific appli- 
cation as a service entrance and main dis- 
connect switch and for single phase light- 
ing and appliance circuits 


NON-FLUI 


TRADE MARK 





39—HYDRAULIC POWER 
UNITS COMPACT 


A complete line of hydraulic power units, 
combining reservoir, pump and motor into 
a compact unit is now being produced by 
Haskel Engineering and Supply Co. 224 
standard models are manufactured in three 





Stays in Overhead Crane Motors 


Constant oil and grease leakage from overhead crane motors 
not only results in high lubricant and application costs, but 
also stock cleaning costs are increased when oil deposits must 
be removed. In fact, on sheet metal products, it is virtually 
impossible to remove these spots in the pickling process or 
even when the sheets are annealed. 

The answer? NON-FLUID OIL . . 
because it does not drip or leak. 
and clean products at lower costs. 


. saves time and money 
You get clean lubrication 


Write for instructive bulletin and free testing sample of 


NON-FLUID OIL. 


NEW YORK & NEW JERSEY LUBRICANT COMPANY 


292 MADISON AVENUE, NEW YORK 17, N. Y.—WORKS: NEWARK, WN. J. 


WAREHOUSES: Atlanta, Ga. ® Charlotte, N. C. 
Detroit, Mich. © Chicago, Ill. @ Greensboro, N. C. 
Greenville, S.C. @ St. Louis, Mo. 


basic standard series: low-pressure units 
in single and double pump models, which 
supply up to 1750 psi pressure and range 
from 1-1/2 to 100 gpm; Hi-Low units, 
which provide a dual pressure source by 
combining a high pressure and low pres- 
sure pump with automatic unloading of 
the low pressure pump, which feature _re- 


( Continued on page 142 ) 
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CUSTOM-BUILT ELECTRICAL ENCLOSURES 


CUBICLES, CABINETS and 
CONTROL BOARDS 


AS YOU WANT IT... 
WHEN YOU WANT IT... 


Whatever your requirements for Cubicles, Control Desks, 
Switch Gear Housings, Panels and the like, Kirk & Blum’s 
44 years of experience and modern, new, expanded facilities 
are your guarantee of obtaining accurately fabricated en- 


closures. 


A combination of craftsmanship and up-to-date, heavy 
duty equipment together with an accurate interpretation of 
your prints, enables Kirk & Blum to produce the fabricated 
products you want, as and when you want them. 


A trial order will show you why Kirk & Blum Fabricating 
Service is preferred by so many leading power and industrial 
plants. 


For a no-cost, no-obligation estimate, 


send a set of prints to: MADE TO YOuR 
EXACT SPECIFICATIONS 
THE KIRK & BLUM MFG. CO. © CONTROL DESKS AND PANELS 
3174 Forrer Street @ SWITCH GEAR HOUSINGS 


© CUBICLES 
Cincinnati 9, Ohio © TRANSFORMER HOUSINGS AN 


KIRK“ fiom 


© VENTILATING LOUVRES 
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duces the power requirement by one-half 
over a non-unloading system; and Hi-Pres- 
sure units supplying up to 10,000 psi pres- 
sure and ranging from 1-4 to 5 gpm in 
single pump models and to 10 gpm in 
double pump models. 


40—LIMIT SWITCH 
HAS LONG LIFE 

General Control Co. has developed the 
du.op switch for use in the numerous ap- 
plications requiring a compact, light-weight, 
long-life limit switch. As a direct-acting 
switch, the du.op has no inherent charac- 
teristics of bounce. Mechanical lost motion 
is eliminated because instantaneous contact 
is made at the same fixed point of repeti- 
tive plunger travel. Plunger location per- 
mits easy cam design, and plunger direct 


acuon imsures constant contact 
The contact arrangement is single pole, 
double throw, spring return, and will 
handle up to 20 amp, 125 v a-c, non-induc- 
tive. The switch is enclosed in a phenolic- 
molded housing with 1 in. mounting. 


pressure. 


41—TIMING MOTOR USES 
400 CYCLE A-C 

A 400 cycle timing motor has been de- 
veloped by the Haydon Mfg. Co., Inc., for 
use as time standard in applications in- 
volving relatively light loads. This new 400 
cycle motor is an hysteresis type synchron- 
ous timing motor and is designed for use 
either as a separate component or in a 
variety of types of standard timers. They are 
designed specifically for timing applications 
where 400 cycle current is or can be made 





available. Variations in temperature, sup- 
ply voltage and load, within the operation- 
al Kimits of the motor, do not affect timing 
Since the motors follow frequency changes, 
with normal frequency control, compara- 
tively close timing tolerances can be held 


42—MASKING SIMPLIFIED 
BY PRE-CUT FORMS 

Method of masking products during vari 
ous stages of production has been developed 
by the W. H. Brady Co. Known as Quik 
Masks, these self-adhesive, pre-cut masks 
and gaskets are quickly applied without 
moistening to the areas requiring protection 
They provide protection during spray 
painting, cleaning, plating, machining 
tumbling, sandblasting, buffing and many 
other operations. Made from pressure-sen- 
sitive masking tapes they come pre-cut to 
the exact size and shape required and areé 
either mounted several masks to a card or 
individually. Standard shapes are available 
or special designs can be made to exact re 
quirements 


43—BOILERS COMPLETE 
MANUFACTURERS LINE 

To meet industry's demand for lower pres 
sure boilers in the 11 hp capacity range, 
Livingstone Engineering Co., announces two 
Speedylectric models LP-14% and 400 
114. The addition of these models com 
pletes the line making available a 11/2 hp 
Speedylectric boiler model LP (maximum 
pressure 15 psi) and the model 400 (maxi 
mum pressure 50 psi). Available for 220, 
440 and 550 v, single phase power, this 
boiler series is compact, 14 in. wide, 22 in 











BLUEFIELD, W. VA. 
NEW YORK 


High grade gas, by-product, 
steam and household stoker coal 
from Wise County, Virginia, on 
the Interstate Railroad. 


High grade gas, by-product, 
steam and domestic coal from 
Wise County, Va., on the 
Interstate Railroad. 


High grade, high volatile steam 
onl by-product coal from Wise 
County, Va., on the Interstate 
Railroad. 


The Premium Kentucky High 
Splint unmatched for domestic 
use. Produced in Harlan 
County, Kentucky, on the 
L. & N. Railroad. 


Roda and Stonega from Wise 
County, Va. 


Capable engineering personnel and the experience gained through 
tong and varied marketing activity assure proper application of one 
of the above brands and effective servicing of any fuel requirement. 


General Coal Company 


123 SOUTH BROAD STREET 
CABLE ADDRESS, GENCO 


ANTHRACITE 


Hazle Brook — Premium 
Raven Run— Premium Mahanoy 


PHILADELPHIA 9, PA. 


Branches: 


BUFFALO 


CHARLOTTE, WN. C. 
NORFOLK 


~ 


High grade gas, by-product, 
steam and domestic coal—Pitts- 
burgh seam from Irwin Basin, 
Westmoreland County, Penn- 
sylvania, on the Penna. Railroad. 


High volatile domestic, steam 
and by-product coal from Boone 
and Logan Counties, W. Va., on 
the Chesapeake & Ohio Ry. 





Genuine Pocahontas from 
McDowell County, W. Va., on 
the Norfolk & Western Railway. 


High fusion coking coal for by- 
product, industrial stoker and 

lverizer use from Wyoming 
2o., W. Va., on the Virginian Ry. 





CINCINNATI 
PITTSBURGH 


SJ 





INDUSTRY AND POWER * 





October, 1951 





long, 28 in. high and requires 15 kw power 
input for maximum steam output. On 220 v 
single phase, 68 amp are required to deliver 
45 Ib of steam per hr. Like all Speedylectric 
boilers there are no coils to burn out, no 
tubes to scale, no open flame of fire haz- 
zard and no low water danger. Heat is gen- 


erated by the resistance of the boiler water 
to the flow of current between solid metal 
electrodes—if there is no water in the boiler 
no current will flow, and power input stops 
Model LP 11/4 is designed for low pressure 
applications under 12 psi. Model 400-114 


is for pressures up to 50 psi. Both carry 
Underwriters’ Laboratories listing 


rrr 


Additional information on new 
equipment and development 
items is available. Use card in- 
serted between pages 132 & 133 


rc 


44—DEVICE MADE FOR 
BETTER CONTROL 


An instrument that provides sensitive 
instantaneous and accurate control of flow, 
temperature, pressure, liquid level and other 
industrial process variables has been de 
veloped by Minneapolis-Honeywell Regula 
tor Co. The device, the Tel-O-Set controller, 
is described as the latest component in a 
series of new designs to improve process 
control. The other components of the group 
are the differential converter, Tel-O-Set in- 
dicator and Tel-O-Set recorder. This con- 
troller was developed for use with the other 
three components. It is further described 
as a low-cost, easily installed, compact unit, 
which provides maximum trouble-free op 
eration. In addition to extreme sensitivity 
and rapid response to process change, the 
controller operates on a pneumatic Eehenss 
principle, which eliminates friction and lost 
motion. 

Made in two types, one with fixed pro- 
portional band, the other with adjustable 
proportional band. The units are constructed 
of a number of coded, interchangeable sec- 
tions separated by diaphragms. Except for 
manual adjustments of reset on the band 





Pipe joints sealed with Key-Tite can- 
not leak. Key-Tite is ao perfect seal 
on all lines carrying water, gas, low- 
pressure steam, compressed air, etc. 
tt contains no lead or substitutes and 
does not affect the taste or odor of 
potable liquids. Joints are easily 
opened, too, for it will not freeze in 
the joint. Stop losing money through 
leaky pipe joints. . .seal with Key-Tite. 
Send for Free Somple 
Try Key-Tite in Your Own Plant 
ot Our Expense 


KEY COMPANY 


321 S. 27th St., East St. Louls, ili. 


6 ompany 


for 
pling point. 
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unit, the Tel-O-Set controllers operate 
wholly in response to pneumatic signals 


45—HEAVY DUTY OIL 
MEETS ARMY SPEC. 

A series of heavy duty engine oils, Ursa 
Oil X Sup. One 10, 20, 30, 40 and 50, has 
been ve oe by the Texas Co. for the lu- 
brication of heavy duty gasoline and auto- 
motive-type diesel engines that are oper- 
ated under adverse conditions. The new 
Texaco series was developed by the com- 
pany’s research laboratories to provide a 
heavy duty lubricant for application where- 
ever an oil meeting the requirements of 
U. S. Army Specification 2-104B, Supple- 
mental List No. 1, is desired. 

Laboratory and field tests revealed that 
this new lubricant provides the extra pro- 
tection now required in severe but un- 
supercharged heavy duty engine service. It 
delivers satisfactory protection in service 
employing diesel fuels up to 1.0 per cent, 
or higher, sulfur content 


46—VOLTAGE REGULATORS 
SERVE WIDE FIELD 

A redesigned line of single-phase Induc- 
trols in standard ratings of 9.6 to 24 kva has 
been announced by the General Electric 
Company's Transformer and Allied Prod- 
uct Div. These new dry-type induction 
voltage regulator units are available for 
single-phase circuits, 600 v and below up to 
1000 amp. 

With standard controls, the single-phase 
Inductrols can be used for secondary circuit 
regulation where lighting and power are 


( Continued on page 144 ) 


Analysis 


FYRITE Gas Analyzer shown at the left is 
available in two models—one for direct 
CO. analysis, the other for direct oxygen 
analysis. Both instruments employ the 
volumetric method of gas analysis involving 
selective absorption of CO. or oxygen by 
a chemical absorbent. A complete analysis 
can be made in 40 seconds. Accuracy is 
within one-half of one per cent CO. or 
oxygen. Absorbing fluids are furnished in 
individually bottled refills, and replacement 
of the fluid in the instrument merely re- 
quires removing the four screws that hold 
the cap assembly In place. 
Write for 
Leofiet |-700 


Available Individually or As A Set 


FYRITE Gas Analyzers con be supplied individvall y— 
in @ metol instrument chest 


complete with rubber 


espirctor, ond metol sampling tubing ond 
filter, os shown at the right; or in a “Duplex Kit” 
which comprises both CO2 and Oxygen Analyzers 
together with one complete gas sampling assembly 

connecting either instrument to the desired som- 


BACHARACH Industrial Instrument 


7000 Bennett Street + 


Pittsburgh 8, Po. 
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supplied from the same lines, for control 
ling voltage in instruments, operating re- 
sistance and induction furnaces 

Basically, the unit consists of a shunt 
winding located on the rotor and a series 
winding located on the stator. Varying the 


position of the rotor with respect to the 
stator causes a variation of voltage in the 
series winding that will raise or lower the 
output voltage gradually, as required by 
changes in load. The equipment is housed 
in an all-steel cabinet 


47—HIGH PRESSURE 
STEAM JET CLEANER 


Making available to industry the latest 
developments in steam-detergent cleaning 
for plant maintenance and industrial house- 
keeping, Livingstone Engineering Co. an 
mounces the Speedylectric steam-jet clean- 
er model JC-25. This unit is built to op- 
erate at pressures up to 200 psi. The com- 
bination of high pressure and a twin-jet 
steam lance, with finger-tip control, gives 
super-jet velocity and powerful cleaning 


HILC 


action. Only 16 in. wide and 48 in. long, 
the JC-25 is designed for maximum porta- 
bility in close quarters. The unit is com- 
pletely self-contained with space provided 
on the all-steel truck to mount a water tank 
of sufficient capacity for 3 to 4 hr of con- 
tinuous operation. The boiler is the Speedy- 
lectric model 600-S3 built under ASME 
Code, carries National Board stamp, and is 
Underwriters’ Laboratories listed. Avail- 
able for 220, 440 or 550 v. Rated at 20 kw, 
the JC-25 under ordinary operating condi- 
tions consumes 15 kwh 


IT 


Additional information on new 
equipment and development 
items is available. Use card in- 
serted between pages 132 & 133 


re one 


48—STEP CONTROLLERS 
FOR COMPRESSORS 


A pneumatic step controller has been te 
veloped by the Johnson Service Co., that 
may be applied to many sequence control 
problems. It is designed especially for con- 
trolling multiple stages of refrigeration ca- 
pacity. Control is accomplished by starting 
and stopping compressors in sequence, 
loading and unloading cylinders or a com- 
bination of both. The unit is available in 
4, 6, 8 or 12-switch models. Each of the 


single-pole, double-throw switches is op- 
erated by a pair of cams on a shaft, which 
is rotated by a pneumatic piston in response 
to a pneumatic temperature or pressure 
measuring instrument. On and off points 
of each switch are individually adjustable 
over the entire range of operation. Several 
different springs are available for the piston 


to provide a selection of ranges, or the piston 
may be provided with a pilot positioner, 
which permits adjustment of the operation 
range. This controller is provided with a 
current failure solenoid, which exhausts air 
from the piston, returning all switches to 
their normal position whenever current is in- 
terrupted. An adjustable time delay, provid- 
ing up to 12 min for a complete piston stroke, 
assures sequence starting, regardless of the 
demands of the controller, when power is 
restored 


49—PORTABLE UNIT 
GOES TO THE JOB 


Owatonna Tool Co., announces a portable 
Hydra-Tote that takes pulling tools to the 
job in place of hauling the job te the tools. 
This unit contains the complete OTC hy- 
draulic pulling system, is easily moved to 
any spot in the shop. Welded steel construc- 
tion, 32 in. high, 361 in. long, 16 in. wide 
at the base and 4 in. wide at the top, there 
is 1014 in. of clearance between the press 


uprights, 11 im. clearance from the ram to 
top of the press plate and 34 in. from press 
plate to floor. Unlimited vertical adjustment 
is possible with interchangeable legs in the 
upper press frame and three easy adjustments 
in the lower press frame. The assembly is 
equipped with 3 in. rubber casters for easy 
mobility. The hydraulic press has a capacity 
of 1714 ton. 


LUBE AND FUEL OIL PURIFICATION 
FOR DIESEL AND GAS ENGINES 


PURIFIERS - FILTERS - RECLAIMERS - CONDITIONERS 


THERE’S A HILCO FOR EVERY LUBRICATION AND 
FUEL OIL FILTERING PROBLEM... 
YOU WANT CLEAN OIL AND CLEAN ENGINES TO 

SAVE EQUIPMENT - OIL AND MONEY - 
INVESTIGATE HILCO OIL MAINTENANCE METHODS 


% WRITE FOR FREE LITERATURE - NO OBLIGATION 


e THE HILLIARD CORPORATION, 


105 W. 


FOURTH ST., EL 


IN CANADA — UPTON-BRADEEN-JAMES, LTD. — 990 BAY STREET, TORONTO, 3464 PARK AVE., MONTREAL 
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AND WE THOUGHT WE DIDNT HAVE Any Strap” 


“We don’t make anything of steel 
...80 we didn’t think we were con- 
cerned in the national scrap program. 

“Then we came to realize how badly 
we would be affected if steel products 
we use were shut off by the shortage of 
scrap. 

“When we learned a photographic 
film manufacturer was able to collect 
88 carloads of iron and steel scrap in 
his own plant—we began looking. 


“We found plenty of idle metal that 
had rust on it and dust on it. Obsolete 
machinery. Outmoded equipment, 
jigs and fixtures. Broken parts—like 
wheels, chain, springs. Abandoned 
structures made of steel. 

“We found plenty. And, knowing 
our best chance of getting steel products 
was by furnishing the raw materials 
for steel-making, we promptly called 
in our local scrap dealer. 


This advertisement is a contribution, in the national interest, by 


INDUSTRY AND POWER 
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“I'd urge any business to look over 
its premises with an eye out for scrap. 
Non-ferrous scrap is needed, too! 
Why don’t you appoint one man— 
with authority—to act as your Scrap 
Salvage Director?” 








New bulletins 
and catalogs 


( Continued from page 33 ) 





tric power equipment for quick expan- 
sion with a minimum of critical mate- 
rials. 52 photographs and diagrams 
explain the result of using “packaged” 
electrical systems. Said to eliminate the 
need for individually engineered as- 
sembly of piecemeal components. Also 
offers a list of 31 other G-E bulletins 
giving full information on available 
equipment for industrial power expan- 
sion. General Electric Co. 


INSTRUMENTS, CONTROLS, RECORDERS 


229—Combustion & Industrial Instru- 
ments & Controllers. Complete line of 
instruments and controllers for both 
boiler rooms and industrial processes is 
covered briefly in 12-page condensed 
catalog 687. Refers to detailed catalogs 
for specific items. Contains photographs 
illustrating the equipment and schematic 
drawings showing how the units are 
ipplied. The Hays Corp. 


230—Electrical Measuring Instruments. 
Information on “how to select” electri- 
cal measuring instruments is provided 
in 30-page booklet B4696. Seven basic 
selection factors are explained; types of 
instruments are listed; and, four typical 


selection problems are solved. Complete 
lines of portable, switchboard, panel, 
recording, and socket instruments are 
described and illustrated, and functions 
of each are explained. Descriptions of 
instrument auxiliaries are included. 
Westinghouse Electric Corp 


231—Furnace Draft Control. Automatic 
sequence furnace draft controller for 
on and off type firing equipment is il- 
lustrated and described in 8-page bul- 
letin 51-489. Detailed discussions cover 
types for oil and gas burners, and stok- 
ers. On-the-job photographs illustrate 
case histories showing savings accom- 
plished. The Hays Corp. 


232—Rotary Condensate Meters. Bulle- 
tin R-513 explains design, construction, 
installation and operation of rotary 
condensate meter, said to be an eco- 
nomical means of determining steam 
consumption where all the condensate 
can be captured. The 4-page bulletin 
includes size, dimension and weighi 
tables, and simplified piping diagrams 
for both gravity and vacuum systems 
Illustrated with photos of typical in 
stallations, cutaway drawings of roto: 
yperation and sketches of features 
American District Steam Co., Inc 


233—Combustion Control System. 
Eight-page case history (bulletin R6) 
tells of boiler room modernization and 
expansion. New equipment added, 
building changes, uses for steam and 
boiler conditions are described and il- 
lustrated. In addition text, photographs 
and schematic diagrams trace operation 
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of the combustion control system. Re- 
sults obtained with new equipment are 
listed. The Hays Corp. 


234— Mercury .Switches. Condensed 
catalog HG-1 on line of mercury 
switches covers five most popular de- 
signs along with selection and applica- 
tion aids, and complete electrical ratings 
and data for use of these switches in 
both a-c and d-c applications. Micro 
Switch Div., Minneapolis-Honeywell 
Regulator Co 


235—Frequency Recorder. Two-page 
data sheet 9.1-8 describes frequency re- 
corder designed for measuring and 
recordi g the frequency of electrical 
power production. Complete engineer- 
ing specifications and operating char- 
acteristics including circuit diagrams 
and illustrations of the instrument are 
included. Brown Instruments Div., 
Minneapolis-Honeywell Regulator Co. 


rm 


Bulletins and catalogs re- 
viewed here are yours for the 
asking. Use card inserted 
between pages 132 & 133 


SE EE 


236—Tensiometer. Bulletin GEA5512 
describes the tensiometer, a device for 
continuous tension indication of cold- 
rolled strip. Illustrated with photo 
graphs and diagrams, the 8-page bulle- 
tin describes the mechanical and elec- 
trical operation of the unit, its possible 
applications, and recommended auxil 
iary equipment. General Electric Co 


237—Pressure, Temperature Regula- 
tors. Bulletin 751 illustrates and de 
scribes pressure regulators, temperature 
regulators and combination pressure 
and temperature regulators. It includes 
dimensions, application, capacity, en 
gineering tables and specifications. O 
( Keckley Co 


238—Differential Converter. Mercury- 
less flow meter, said to feature fast 
speed of response for flow control and 
continuous range change adjustment 
from 0-20 to 0-200 in. of water, is de- 
scribed in 16-page catalog 2281. Oper 
ating principles of pneumatic-balance 
type flow transmitter are covered, as 
well as construction features, typical 
applications and detailed specifications, 
together with installation methods. In 
dustrial Div., Minneapolis-Honeywell 
Regulator Co., 


239—Industrial Electronic Tubes. De- 
signed for industrial use, 28-page book 
let furnishes complete technical speci- 
fications and information on hundreds 
of special purpose electronic tubes used 
n such various industrial applications 
as control, processing, counting, sort- 
ing, weighing, measuring, detecting, 
and communications. Please write di- 
rect, mentioning this publication, to 
Milo Radio & Electronics Corp., 200 
Greenwich St., New York 7, N. Y 


240—Oxygen Recorder. Magno-Thern 
oxvgen recorder is fully described in 


( Continued on page 148 ) 
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UP FOUR-CORNER motor-driven compressors 


6,000 to 12,000 cfm piston displacement at 100 Ibs. pressure 


Double crosshead and tie rod construc- 
tion provides straight-line transmission of 
power — with only one connecting rod. 
Roller bearings and crank discs ore 
mounted by the oil injection method. 
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Class H-CE Duplex Synchronous Motor-Driven 
Compressors have anti-friction roller bearings 
throughout: spherical roller main and crankpin 
bearings .. . heavy-duty needle bearings at cross- 
head pins. 

The use of roller bearings in the running gear, 
and the oil injection system of bearing installation 
and removal, eliminate all danger of misadjust- 
ment in maintenance, and permits the use of one- 
piece crank disc and solid-end connecting rods — 
the strongest and safest type. 


Write for Bulletin 726-C 


Cuicaco PnNeumaric 
TOOL COMPANY 


PNEUMATIC TOOLS © AIR COMPRESSORS © ELECTRIC TOOLS * DIESEL ENGINES 
ROCK DRILLS © HYDRAULIC TOOLS¥* VACUUM PUMPS © AVIATION ACCESSORIES 
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16-page illustrated bulletin 51-829. In- 
cludes application table showing where, 
how and why the instrument is used; 
complete explanation of how an analy- 
sis is made; detail photos and discus- 
sion of features; operation of various 
gas sampling systems used with the 
instrument; and chart-illustrated dis- 
cussions of results obtained with the 
O, recorder in several instaliations. The 
Hays Corp 


241—Combustion Controls. Informa- 
tion on full line of combustion controls 
is contained in 12-page bulletin C512H. 
Lists features of each unit and sug- 
gests applications. Photographs show 
component parts, while sketches give 
dimensions. Drawings of typical instal- 
lations show how the units work. Speci- 
fications are included along with dis- 
cussion on what combustion instru- 
ments and controls should be specified. 
Cleveland Fuel Equipment Co. 


242—Temperature Regulator. Bulletin 
316 describes and illustrates regulator 
said to provide accurate control over 
liquid or air temperatures in wide vari- 
ety of industrial applications. Features 
of construction and operation are dis- 
cussed. Diagrams show typical appli- 


SPECIALISTS 
PIPE FABRICATING 


cations as well as available accessories. 
Two types of diaphragm valves for con- 
trol applications also are pictured and 
described. The Powers Regulator Co. 


243—Utility Tester. Data sheet gives 
information on instrument for testing 
all electrical circuits and utilities as well 
as all motors to 2 hp. Explains just 
what the unit will do to help solve test- 
ing problems. Superior Electronic Co. 


244—Regulators & Controllers. How to 
solve your pressure and temperature 
control problems by using selection 
charts is explained in 4-page bulletin 
502. Gives advantages and features on 
line of regulators for regulation and 
control of pressure, temperature and 
liquid level. Includes photographs and 
cutaway views. Leslie Co. 


245—Industrial Strain Gages. Four 
ways in which these weighing units are 
being used for industrial weighing are 
briefly described in 4-page bulletin. Ap- 
plications include continuous weight 
integrator for materials carried by belt, 
crane hooks, multi-tank weighing and 
batch control of liquids. Baldwin-Lima 
Hamilton Corp. 


BULK HANDLING EQUIPMENT 


246—Pivoted Bucket Carriers. Bulletin 
HBS51 describes features of pivoted 
bucket carrier, designed for moving wet 
or dry bulk materials. The design in- 
cludes a continuous series of buckets, 
suspended between two endless chains, 


TO MEET THE 
MOST EXACTING 
SPECIFICATIONS 


Butt Welds * Bending All Types * Coiling 
Machining * Threading * Beveling ° Lining 
Pickling * Galvanizing * Sand Blasting * Preheat- 


ing * Stress Relieving * Testing. 


PIPE— Wrought Iron—Steel * Structural Cast fron 
Copper Steel * Seamless * Electric Weld Spiral, Lap 
Butt Weld * Shore Dredge * SPEED-LAY. 


PILING — Sheet piling, lightweight 


—Tubular—all size. 


PILE FITTINGS — All 


types and sizes 
for steel and 


Oil wood. 


For 
Chemical, Con 
crete Asphalt 
relate Mech salciam lalelth 
trial Requirement 


ALBERT ‘Rings the Bell 


PIPE SUPPLY CO. 


BERRY AT NORTH 13th STREET 
BROOKLYN 11, N. Y. 


says the 4-page bulletin. Illustrations 
show some examples of typical circuits, 
which may follow horizontal, vertical 
or inclined paths. Hapman Conveyors, 
Inc., div of Hapman-Dutton Co. 


247—Feeders & Conveyers. Catalog 
830, 84 pages, tells the whole story of 
electric vibrating feeders and conveyers 
for handling and controlling the flow 
of solid materials. Gives detailed de- 
scription of basic design and operating 
principles as well as specific technical 
information concerning standard and 
special applications. Numerous photo- 
graphs, sketches, diagrams and tables 
show standard designs, sizes, capaci- 
ties and applications. Of particular in- 
terest is table of densities of typical 
solid materials as they occur in materi- 
al handling. The Jeffrey Mfg. Co 


248—Conveyer Belt Accessories. 
Spring type multiple-blade belt cleaner 
and roller type holdback are illustrated 
and described in 4-page bulletin 651 
Drawings show typical mounting ar- 
rangements and photographs portray 
typical installations. Stephens-Adam 
son Mig. Co 


249—Pulverizers & Dust Collectors. 
Series of bulletins, including 50-page 
brochure, should aid in solving grind- 
ing and collecting problems. Units for 
fine and ultra-fine grinding along with 
collectors are pictured and described. 
Diagrams show 19 different installation 
arrangements. Offers data on screens 
& hammers, materials of construction, 
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dimensions, motors, how it operates 
and recommended applications. Lists 
materials to which the units are appli 
cable. Pulverizing Machinery Co 


250—Ash & Flyash Handling. Both hy 
draulic and pneumatic ash and flyash 
handling systems are covered detailedly 
in bookiet. Compiled in question and 
answer form, it discusses the elements 
and advantages of various systems, and 
disposal schemes, such as pumping to 
fill area, or pumping to storage sump or 
dewatering bin for truck removal 
Schematic drawings of arrangements 
under specific cowditions, also diagrams 
of basic arrangements, are included 
Beaumont Birch Co 


251—Conveyer Idlers & Machinery. 
Bulletin 51-81 contains information on 
latest designs and developments of this 
equipment. Includes two pages of gen 
eral engineering information to help in 
designing and specifying belt idle: 
equipment. Data on lubrication materi 
al and techniques are included. Also 
includes detailed description of zipper 
bunker seals plus data on belt conveyer 
trippers. Section contains useful infor- 
mation on correct maintenance pro 
cedure. Chain Belt Co 


252—Vibrating Screens. Both dry and 
liquid vibrating screens are covered in 
20-page catalog 2377. Descriptive ma 
terial includes specific information on 
how to select the right screen and 
screen cloth; dimension tables, weights, 
horsepower requirements; and other 
valuable data. Shows variety of actual 
installations. Link-Belt C« 


POWER TRANSMISSION 


253—Speed Reducers & Gearmotors. 
Pocket-size, 96-page catalog gives com- 
plete engineering data on how to se- 
lect the proper speed reducer to fit re 
quirements, including horsepower rat 
ings, ratios and installation graphs 
Abart Gear & Machine Co 


254—Chain Drives. Catalog HD51 has 
been compiled to offer simple, quick 
means of determining interchangeabil- 
ity of various makes of roller and con- 
veyer chains. Additional useful infor- 
mation is supplied that is of value in 
determining the proper application of 
chain drives as power transmission or 
conveying medium. Whitney Chain Co 


255—Gear-Type Couplings. Catalog 501 
explains the advantages and features 
of gear-type coupling With fully 
crowned teeth. Shows how the unit 
may be used to solve wide range of 
special power transmission problems 
Contains data on shaft sizes, and speed 
and load capacities. American Flexible 
Coupling Co. 


PUMPS AND ACCESSORIES 


256—Controlled Volume Pumps. Bulle- 
tin 151, 24 pages, should be of interest 
to those concerned with pumping con- 
trolled volume of liquid, in amounts 
from 3 milliliters per hr to 50 gpm. 
Gives complete details on controlled 
volume pumping along with descrip- 
tion of reciprocating, positive displace 
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ment type unit. Includes data required 
for selecting units for specific applica 
tions. Four pages of color charts show 
the relative corrosion resistance of ma 
terials of construction to over 170 
chemicals. Milton Roy Co 


257—Chemical Service Pump. Fou: 
page, two color bulletin WQ213 is de- 
voted to centrifugal pump tor process 
and chemical plants having semi-criti- 
cal requirements. Available in 1, 1%, 
1%, and 3 in. discharge sizes and heads 
to 240 it. Bulletin includes specifica 
tions, dimensions and selection chart 
also external and sectional views. War 
ren Steam Pump Co., Inc 


258—Duck & Rubber Packings. Various 
types of duck and rubber packings in 
cluding low pressure, cross expansion, 
hydraulic, hollow core, round rubber 
core, and diagonal expansion types are 
all described in 8-page bulletin. Gives 
complete service recommendations for 
each type, lists standard sizes available, 
and gives complete packaging specifica- 
tions on all types. Raybestos-Manhat 
tan, Inc., Packing Div 


259—Packing, 


Packing Tools. Anti- 


irictional, seli-lubricating, flexible me- 
tallic packing, along with flexible pack- 
ing tools are illustrated and described 
in 4-page bulletin 436. Discusses types 
and styles and suggests recommended 
uses. Rotary mechanical seals also are 
covered briefly. Gives bulletin numbers 
for more detailed information. Dura- 
metallic Corp 


260—Centrifugal Sump Pump. Bulletin 
W Q220 covers type VS and VN cen- 
trifugal sump pumps. These units 
which are available in wet and dry pit 
types, handle ciear liquids, sewage and 
other liquids containing solids and are 
made in 1% to 8 in. sizes, capacities to 
2000 gpm and heads to 120 ft. The 8- 
page booklet shows external and sec- 
tional views, impeller designs and has 
dimension and selection tables; also 
comments on applications. Warren 
Steam Pump Co., Inc. 


I 


Bulletins and catalogs re- 
viewed here are yours . the 
asking. Use card inserted 
between pages 132 & 133 


ee 


261—Jet Pump. Cycling jet pump oper- 
ated by air, gas or steam pressure, said 
to handle any liquid that will flow 
through pipe lines, is described in il- 
lustrated 4-page bulletin 5030. Uses, 
advantages, operation, performance and 
specifications are discussed. Gives di- 
mensions. Penberthy Injector Co 


262—Rotary Pumps. Bulletin WQ50, 
8 pages, illustrates and describes in 
detail this rotary type of pump, includ- 
ing both sectional and exterior views, 
dimensions, selection chart and specs 
Warren Steam Pump Co., Inc. 


263—Rotating Pump Valves. Bulletin 
VIII tells the whole story of inclined 
port rotating pump valves, adaptable 
to all reciprocating pumps. Said to 
overcome such troubles as valve slam 
or knock, seat-imprinting of discs, slip, 
valve-stem and spring breakage. The 
4-page booklet gives information on 
valve types, materials of construction 
and service applications. Sectionalized 
photo and cross section drawing show 
essential features of the unit. Actual 
case histories show substantial dollar 
savings over two-year period. Sims 
Pump Valve Co., Inc 


TOOLS AND SPECIALTIES 


264—Industrial Marking. Markers made 
of paint molded into convenient stick 
form, used for marking any type of 
surface—hot, cold, dry, oily or rusty— 
are described in illustrated folder. Gives 
details on eleven types and includes se 
lection chart for choosing the correct 
type for specific needs. Markal Co 


265—Pipe Joint Compound. Folder de 
scribes pipe joint compound in stick 
form. Shows how it is used and points 
out advantages. Lists such applications 
as food and refrigeration piping. Lake 
Chemical Co 





HENSZEY eed Water METER 
STANDS UP where others FAIL 


The cutting, abrasive action of 
hot, dirty Boiler Blowdown quick- 
ly breaks down meters that de- 
pend upon close clearances and 
intricate parts for their accu- 
racy. Henszey Meters stay ac- 
curate—stay on the job—accu- 
rately measuring Boiler Blow- 
down, Feed Water, Condensate, 
Free-Running Chemicals and 
other “hard-to-measure” liquids. 
For details consult Sweet's Cat- 
alog or write: 


HENSZEY CO., Dept. A10, WATERTOWN, WISCONSIN 








FEED WATER METERS 


Continuous Blowdown °® 


Distillation Systems 


® Heat Exchangers 


Boller Feed Regulators © Fiow Indicators © Proportioning Valves 
also MILK EVAPORATORS and PRE-HEATERS 


EWANEE 


HEAVY-DUTY 


10 to 304 hp 
100, 125 and 150 Ibs wp 


Has all the characteristics 
which make firebox boilers 
ideal for high pressure. Com- 
plies fully with ASME and 
SBI codes. 


Outstanding for extra years of 
dependable service in produc- 
ing hi-pressure steam econom- 
ically with Oil, Gas or Coal. 
WRITE Department 96-D10 649 
for 6” scale with pipe diameter markings 


KEWANEE BOILER CORPORATION 


KEWANEE, ILLINOIS 





mom + Antmmae Ramares 6 Pawdand Seeitary armeemee 


INDUSTRY AND POWER * October, 1951 





266—Soldering Flux. All-purpose sol- 
dering flux in stick form is covered wm 
illustrated folder. Explains features of 


the handy stick and lists industrial ap HOW T @) Pp ye 7, [me 


plications. Lake Chemical C« 


267—Tool Catalog. Complete line of 
over 4000 tools is illustrated and de 
scribed in 104-page catalog TR. Lists 
all types of socket wrench equipment, 
hand tools and wrenches, punches 
chisels, screwdrivers, pliers, tool boxes 
and other related tools and equipment 
necessary for industrial servicing oner 
ations and maintenance work. As com 
plete specifications are included, it 1s 
easy for engineers to find exactly the 
tool needed to fit particular jobs. Snap 
On Tools Corp 


268—Air Cylinders. Twenty-eight dil 
ferent models of air cylinders, each in 
nine bore diameters, are illustrated and 
described in catalog section 55. Work 
ing drawings and specifications are 


Regulators 


furnished for each model and size cyl 
inder, both standard and cushioned 
types, single and double end rods, in 
ternal and external threads. Informa 
tion relative to a particular model is 
ill shown on one page, facilitating eas- 
ier layout of circuits by the engineer 
Rivett Lathe & Grinder, Inc 


Landi 


269—Combination Hammer & Drill. 
Bulletin 510 on electric hammer and 
drill completely describes how this tool 
can drill concrete, masonry, metal and 
wood; and, cut and chip concrete along 
with other hammering jobs. Lists ham- 
mer tools and accessories for grinding, 
buffing, wire brushing, right angle 
drilling etc Wodack Electric Tool 
{ rp 


~ 


+ 





\« 
4 


; 


270—Cushioning Material. Simplified 
method for selection of right grade and 
weight of vibration mounting felt is 
described in 16-page booklet entitled 
“How to Reduce Vibration”. American 
Felt Co 


271—Installation & Maintenance Tools. NO. 33 
lube expanders, air motors for driving 
them, buffing tool, polishing wheels 
and brushes, tube calipers, wrenches, 
jigs, plug pulling devices and other es 
sential tools for the correct assembly 
and satisfactory operation of return rate control of steam, water or air. Quality constructed of high 
bend fittings and tubes are pictured | 3 m 4 ' . — 

and described in 16-page bulletin 451 grade materials they give long-lived service . . . require minimum 


Includes table of expander sizes as of maintenance because they are built up to the job not down to price. 
well as chart showing recommended 


sizes of air motors. Key Co No. 33 for steam or air service—sizes from 14" to 34". Reduced 


Production and maintenance men 
can count on Masoneilan Pressure Reducing Valves to give accu- 


——— pressure ranges 2-20; 20-40; 40-100 psi. Maximum working pres- 


er for all general welding applications sure 200 Ibs. 
is illustrated and described in 2-page A 7 . Pe 
bulletin M88-351. Features and ad- No. 227 for water service — sizes 14” to 2”. Reduced pressure 


vantages of the unit and regular acces- P : . . 
" es Meted as are operating deta ranges 10 to 60 psi. Maximum working pressure 150 psi. Also 


Specs included. Miller Electric Mfg. Co. | available for air service from 14" to 1”. 


VALVES, PIPING AND FITTINGS | Your local Mason-Neilan Industrial Distributor 
is Ready to serve you from stock; or Write— 
273—Steam Trap Selector. Handy, 20 


page bulletin T1750 lists common in 


. 

dustrial and process equipment and Mason-Neilan Regulator Company 
shows how to select proper size trap 119 
- 1 
for each type. Tables show trap capac- ADAMS STREET, BOSTON 24, MASS. U.S.A. 
ities, factors of safety and pressure con- Sales Offices or Distributors in the Following Cities: New York + Sense + Chicago 

’ . - - Se. Louis + Philadelphia « Houston + Denver + Pittsburgh + Clevel i+ Tule 
ditions. Installation recommendations Atlanta + Los Angeles + San Francisco + Salt Lake City + El Paso « —— Albuquerque 
also included, making this selector par Detroit + Charlotte + Appleton + Corpus Christi « New Orleans 
tieutarty useful for engineers who Mason-Neilan Regulator Co., Led., Montreal and Toronto 
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New bulletins 
and catalogs 


( Continued from page 151 ) 





have many applications for steam traps. 
Yarnall-Waring Co 


274—Nickel Pipe & Tubing. Technical 
bulletin T17 contains 27 pages of in- 
formation on nickel and high nickel 
alloy pipe and tubing. Illustrated by 
drawings and photographs. Presents 
tables on mechanical and physical prop- 
erties, ASME code requirements, rec- 
ommended welding procedures and 
other data. The International Nickel 
Co., Inc 


275—Safety-Relief Valves. Discharge 
header systems based upon the partial 
or complete elimination of back-pressure 
effects on tied-in safety-relief valves 
are discussed in 34-page manual 51B 
Claimed to offer savings on the cost of 
conventional discharge piping, this man 
ual gives operating test data on com- 
plete line of bellows-type safety-relief 
valves, as well as data of general in 
terest to those concerned with closed 
safety-relief discharge systems. Large 
part of the manual is devoted to theo 
retical and operating data. Farris Engi- 
neering Corp 


276—Low-Pressure Couplings. Iilus 


trated 4-page folder 514 describes low- 
pressure Wedge-Lock coupling de- 
signed for connecting lightweight pipe 
in ventilating and similar low-pressure 
service. Features speed and simplicity 
of installation, it is stated. Included in 
data are complete specifications on pipe 
sizes from 8 to 30 in. in dia. Naylor Pipe 
Co. 


277—Steam, Air Traps. Data on steam 
traps and air traps are contained in 12- 
page condensed catalog. Lists cast 
semi-steel and forged steel inverted 
bucket traps, compound steam traps, 
ball float air traps, Y-type strainers and 
internal check valves. There are four 
pages of information on calculation of 
condensate loads and selection of traps 
to handle these loads. Parts list also 
included. Armstrong Machine Works 


—— aE ____ 


Bulletins and catalogs re- 
viewed here are yours for the 
asking. Use card inserted 
between pages 132 & 133 


I 


278—Steam, Air, Gasoline Traps. Cat- 
alog 751, 32 pages, illustrates and de 
scribes five types of thermostatic steam 
traps for pressures to 225 lbs; two types 
of expansion steam traps for pressures 
to 250 Ibs; three types of weight-oper- 
ated traps for steam, air, gasoline, pres- 
sures to 1500 lbs; also three types of 
steam, air and gas separators. Com- 
plete with capacity tables, installation 


diagrams, as well as a section contain- 
ing data, charts and formulas for de- 
termining proper size trap for specific 
applications. W. H. Nicholson & Co. 


279—Relief Valves. Bulletin W-2 con- 
tains 8 pages of informatior. about 
cushioned surge relief valves. Features 
detailed sectional diagrams of the units 
and gives general and installation ar- 
rangements. Parts, materials, and di- 
mensions are tabulated, and valve ad- 
justment, servicing, operation, and 
other considerations are described and 
discussed. Golden Anderson Valve 
Specialty Co 


280—Packing Units. Packing units for 
Chiksan ball-bearing swivel joints are 
pictured and described in 4-page bulle- 
tin. Tables give joint sizes and materi- 
al, and show proper packing unit for 
each style. Packing arrangements for 
the units are shown in sketches. Order- 
ing information included. Chiksan Co 


281—Rubber-Lined Valves. Gate and 
check valves, lined with hard rubber, 
are illustrated and described in bulle- 
tin. Diagrams and cutaways show de- 
sign and construction features of the 
different types available. Tables give 
sizes, dimensions, capacities, etc. Darl 
ing Valve & Mfg. Co 


282—Piping Insulation. Well illustrat- 
ed 24-page booklet 37-B discusses the 
advantages of cellular glass insulation, 
listing its properties, typical data for 
cold, intermediate, and hot applications, 
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How you can REPAIR | 











LUBRICATION ECONOMY 


LUBRIPLATE LUBRICANT 
Saves Gears and Transmissions 








So says the AUTOMATIC 


WASHERCOMPANY.“We 
have used LUBRIPLATE in 
our washing machine trans- 
missions since 1933. Our labo- 
ratory tests as well as field 
experience indicate that 
through the use of LUBRI- 
PLATE we reduce the wear 
on the gears and prolong the 
life of the transmission. It has 
been an important factor in 
the success of our product.”” 


Fill up cracks, ruts, shallow holes, un- 

even spots, etc., in concrete floors with 

Smooth-On No. 7B Quick Floor Patch 

Cement. The patch will harden quick- 

ly, adhere strongly to an old floor, and is ready for 
use as soon as it is hard. 


Anyone can apply Smooth-On No. 7B by following the 
simple directions that come with it. The patches will 
stay tight, because Smooth-On No. 7B expands slightly 
as it hardens and wedges the patch securely in place. 
Order Smooth-On No. 7B Quick Fioor Patch Cement in 
1-, 5-, 20 or 100 Ib. size. 

is 4 & i FLOOR PATCH FOLDER AND 

METAL REPAIR HANDBOOK 

Folder gives full information on Smooth-On No. 78 
Quick Fioor Patch Cement. With it we'll send you the 
famous 40-page Smooth-On Repair Hand- 
book, full of time-saving, money-saving re- 
pairs on plant and home equipment. Send 
now. 

SMOOTH-ON MFG. CO., DEPT. 19 
570 Communipow Ave., Jersey City 4,N. J. / mm, 


Doit with SMOOTH-ON 


QUICK FLOOR PATCH CEMENT 


1. LUBRIPLATE reduces 
friction and wear 

2. LUBRIPLATE prevents 
rust and corrosion 

3. LUBRIPLATE is eco- 
somical to use 

Write today for case histories 
of savings made through the 


use of LUBRIPLATE in 
your industry. 


we SUSE Teo eo 
S.SROTHERS REFININE 


eee 


LUBRIPLATE DIVISION 
Fiske Brothers Refining Co. 
Newark 5,N.J.Toledo 5 Ohio 


Ihe Dyan! , 


WERICANT: 


DEALERS EVERYWHERE, consult your Classified Telephone Book ——__ 
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details for imsulating tanks, ducts, re- 

movable covers, and tank heads, ac- bb 9 

cessory materials, and prominent users. Less Fibow Grease Needed Because 
Tables show sizes and shapes available 


in pipe insulation, standard blocks, 


beveled lags, and standard curved seg- 
ments, and recommended shapes and 
thicknesses. Pittsburgh Corning Corp. 


HEATING, VENTILATING AND AIR 
CONDITIONING 


283—Concentrators. Niagara offers | ad as 'D)°<@) a Eei Ae. 


two pieces of literature—bulletins 118 
and 119—describing and illustrating the 
no-frost method of refrigerating spaces. 
Explains advantages of the system and 
shows economical benefits. Flow dia- 
grams along with installation photos 
show the units in operation. Capacities 
and dimensions included. Niagara 
Blower Co 


284—Dehumidifiers. Method of com 
bining chemical dehumidification with 
mechanical refrigeration, said to obtain 
air of extremely low dew point at sub- 
zero temperatures, is outlined in 4-page 
bulletin K151. Features of the units are 
listed and typical installations 
shown. Schematic drawing and 
charts show general and specific ar- 
rangements of the system. Kathabar 
Div., Surface Combustion Corp 


285—Air Conditioner. Self-contained 
air conditioner for spot applications is 
pictured and described in 4-page bulle- 
tin. One electrical and three piping 
connections are all that is required to 
install the 3, 5, or 7% ton units, says 
the booklet. Features, dimensions, and 
operating and maintenance instructions 
are included. The Trane Co 





MISCELLANEOUS 


286—Tank Venting Equipment. Bulle- 
tin CP2001 illustrates and describes 
tank venting equipment. The 32-page 
booklet also presents series of tank 
equipment, gas control and safety de- 
vices for the safe handling and con- : : 
servation of combustibles or toxic This True Ball Joint Makes the Difference 
liquids and gases. Sectional drawings 
and photographs illustrate each unit 
Sizes and dimensions given in tabular 
form along with other engineering Y d , ‘“ P o . 
ou don’t have to be scle mi on i 

data. Vapor Recovery Systems Co - ade —_ cle vara to tighten ° 

Dart — they're drop-tight without excessive 
287—Die Pressed Forgings. Handy wrenching. That's one reason why they can be used over and over 
reference booklet B9 provides 12 pages again. 
f illustrations to show what copper s 
and copper alloy die pressed forgings Darts /ast longer because both seats are non-corrosive bronze for 
are... what they can do . . . what they resilience and peak protection against corrosion and pitting. What's 
have already done... what can be ex Rip ty: 4 
pected of them. Contains tabulation of more, both seats are precision machined then spherically ground to a true 
— apes ¢ copper and 4 ball joint. 
per alloys suitable for forgings e ‘ . : 
American Brass Co Last, the nut and both ends of a Dart are practically indestructible 


They're made from high test, air-refined malleable iron. 
288—Resistance Welding of Nickel. : _ sof. : : 
Technical booklet T33 on resistance Because they on grief proof in the jobs 
welding of nickel and high nickel al- they do — Darts are grief-proof for the 


loys contains 32 pages, illustrated dealers who handle them! 
throughout by drawings and photo- 


graphs. Presents tables on mechanical 
properties, chemical compositions, rec- 
ommended conditions for welding and 
other information. The International DART UNION COMPANY 
Nickel Co., Inc. 

st - Providence 5, Rhode island 
289—Fire Extinguisher Guide. Two- The Fairbanks Co.— Distributors 
color 12 x 22 in. poster quickly tells Boston New York Pictsburgh 
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reasons 
you'll rate 
RBR 
compound 
Ist for your 
wire-pulling 
jobs 


This new compound is designed spe- 


New bulletins 
and catalogs 


( Continued from page 153 ) 





the correct fire extinguisher to use on 
rubbish, wood, inflammable liquid or 
electrical type fires. Is ideal for posting 
at strategic locations. Randolph Lab- 
oratories, Inc. 


290—Hydraulic Oils. Technical bulle- 
tin B4 (revised) is a 44-page guide- 
book for all who are interested in the 
use of hydraulic oils in industry. Con- 
tains fundamental information on hy- 
draulic systems, maintenance, trouble- 
shooting, and selection of proper fluids. 
Sun Oil Co 


291—Lubricator. Details on general 
purpose, force feed lubricator are pre- 
sented in 12-page catalog 94-C. Dis- 
cusses general construction and oper- 
ation of the liquid sight feed type unit 
and gives explanation of various tea 
tures. Two pages of dimensions and 
engineering data are contained. Man- 
zel Div., Frontier Industries, Inc 


292—Stainless Steel Handbook. Com- 
plete on-the-job reference data on 
stainless steels is offered in complete- 
ly rewritten 120-page cloth-bound vol- 
ume. It discusses approximately 40 
different types of stainless steel and 
covers each type from standpoints of 
analyses, fabrication, heat treatment 
and special conditions of service. Selec 
tor table containing about 30 types, 
list 40 properties. Second group of 
tables lists the corrosion resistance to 
the various media. The Allegheny Lud- 
lum Steel Corp 





BULLETINS AND CATALOGS — ARRIVED TOO LATE TO CLASSIFY 


293—Electric Heating Elements. Thin, 
flat, sheathed electric heating elements 


298—Spring Testers. New line of spring 


testers for both tension and compres 


cifically to give you maximum per- 
formance in pulling rubber covered, 
asphalt coated and other types of 
covered wire. Check these 7 values 
Albany R B R compound gives you. 


suitable for a variety of industrial ap sion springs are pictured and described 
plications are presented in 4-page cata- in bulletin. Testers have capacities 
low 91951. Discusses design and gives ranging from 200 grams to 10,000 Ib 
helpful information on selecting the John Chatillon & Sons 

proper element. Wattage information 


1 Inert. R BR does not dissolve or is given in tabular form. Diagrams show 
. 





soften rubber or other coatings. 


will not separate. Requires no 
mixing or stirring prior to use. 


Clean. Light in color, no dirty 
clothes or hands. May be re- 
moved by washing with water. 


Permanent. Allows easy remov- 
al of wire if necessary in later 
years. 


Non-evaporating. Won't dry 
out in the can. May be taken 
from job to job after can is 
open. 


Less stress. Dynamometer tests 
show lower stresses than with or- 
dinary compounds. 


Easy to apply. May be readily 


dimensions and terminal details along 
with details on bending the heater ele- 
ments. Syntron Co. 


294—-Variable Speed Pulleys. Engineers 
with variable speed problems may find 
30-page catalog 651 helpful. Contains 
complete listing, description and en- 
gineering data on line of variable speed 
pulleys, companion sheaves, adjustable 
standard and countershaft motor bases, 
tilting motor bases and V-belts. In 
cludes discussions on design and con- 
struction along with operating principle. 
Gives data on drive selection and shows 
numerous installation photos. Avail- 
able in 14 horsepower ratings. Gerbing 
Mfg. Corp 


299—Control System. Photographs, 
line sketches, dimensional drawings and 
schematic diagram showing principle 
of operation highlight 4-page bulletin 
A701 that describes the Autronic Sys 
tem as a miniature all-electronic system 
for controlling pressure, temperature, 
flow and level. Typical applications in 
clude chemical processing plants, r« 
fineries and central stations. The 
Swartwout Co 


300—General Catalog. Proportioning 
equipment, instruments and feeders are 
presented in general catalog that lists 
72 available bulletins. Covers complete 
line of standardized machines for auto 
matic treating, feeding, diluting, blend 
ing, proportioning and sampling. Of- 


swoabbed or brushed on wire. 295—Gage Valve. Forged steel gage fers wide variety of instruments for 

valve with a male inlet in % in. size metering and controlling flow, liquid 

is completely covered in bulletin 510. level, temperature, pressure, and — 

Features are described and applications Also gives bulletin numbers on volu 

listed. Includes full dimensions and metric and gravimetric feeders for dry 

data. Edward Valves, Inc materials and the feeding of liquids by 
. gravity. B-I-F Industries. 


For speed, ease and economy, use 
Albany R B R compound. Available in 
10 and 25 |b containers; 125 and 500 
Ib drums. 


Listed under Reexamination Service 
of Underwriters’ Laboratories, Inc. 296—Blow-off Valves. Up-to-date in- 
formation on blow-off valves for pres 301—Steam Specialties. Four types oi 
sures up to 400 Ib is given in revised steam traps, six kinds of controls, strain- 
24-page bulletin B425 (1951). Lists con ers, compressed air traps and other 
struction features, specifications, styles steam specialties are illustrated and 
and dimensions. Numerous diagrams, briefly described in general catalog 2238. 
tables and photographs give complete Sarco Co., Inc. 

details. Valve selector table included 

Yarnall-Waring Co. 


Send for free sample and 
literature. 


302—Power Plant Valve Guide. Handy, 
297—Swing Joints. Features of joints quick reference guide to cast and forged 
which provide swivel or slow, con- steel valves illustrates and describes 
tinuous, rotating movement without only those valves applicable to power 
side flexibility are illustrated and de- plant use. Other valves are listed, but 
scribed in 4-page bulletin. Contains de- with brief descriptions only. The pic- 
tailed performance data, dimensions torial content covers blow-off, instru 
and installation combinations. Can ment, non-return, cast steel check, and 
handle air, gas, water, oil and most cast and forged steel globe and angle 
chemicals according to the booklet. valves. Lists design and construction 
Barco Mfg. Co. features. Edward Valves, Inc. 








ADAM COOKS SONS, 
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LINDEN, NEW JERSEY 
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PARTS 
UNLIMITED 


...in Jig Time 


Cuts Circles 


In large and small shops alike, the Oxwetp CM-16 
Portable Cutting Machine fills an unbelievably wide 
variety of oxygen cutting requirements. It cuts circles 
automatically. Hand-guided, it cuts irregular shapes. 
Operated on track, it cuts straight lines. 

Indoors or out—wherever steel needs shaping—the 
CM-16 makes it easy to “tailor” parts as fast as the work 
can be laid out. And its ready adaptability for special 
jobs is limited only by its operator’s ingenuity! 

The CM-16 sets up as quickly as any manual outfit. 
It weighs only 45 lb., travels directly on the work, 
and is easy to carry from job to job. In normal use, 
it cuts up to 4 in. of steel; with standard accessories, 


Cuts Irregular Shapes 


Cuts Straight Lines 


it cuts materials up to 18 in. thick and it cuts bevels. 

Any LinpE representative will be glad to show you 
how the Oxwe_p CM-16 Portable Cutting Machine can 
boost production and cut fabricating costs in your shop. 
Write for catalog, Form 4487, or call the Linpe Office 
nearest you today for a free demonstration. 


The terms “Linde” and “Oxweld” are registered trade-marks of Union Carbide 
and Carbon Corporation 


LINDE AIR PRODUCTS COMPANY 
A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street UCC} New York 17, N. Y. 
Offices in Other Principal Cities 
In Canada: DOMINION OXYGEN COMPANY, LIMITED, Toronto 


Ocwell CM-16 PORTABLE CUTTING MACHINE 


Trade-Mork 
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USE HOUGHTON 


HOUGHTO-SOLV 
~ BAST-ACTING ADDITIVE! 


1. DISSOLVES SLUDGE FAST 


Houghto-Soly makes the sludge in the 
bottom of your tank burnable—cutting 
down waste, eliminating messy tank and 


system cleaning. 


2. KEEPS NEW SLUDGE FROM 
FORMING 


Every gallon of Houghto-Solv keeps as 
much as 4,000 gallons of fuel oil free of 


sludge formation. 


3. GIVES YOU MORE BTU’s 
FOR THE MONEY 
By making the sludge burnable—Houghto- 


Solv helps you get more heat. 


ORDER A TRIAL DRUM NOW. Houghto- 
Solv’s cost-saving benefits will amaze you 
—especially if you use heavier fuel oils. 


HOUGHTO-SOLV 


-..@ product of 


get ; Ready to give you 
on-the-job service... 





Spot 
news ( Continued from page 114 ) 





regularly for normal protection of parts in storage, resisted 
the attack of oozy mud and flood water. Thousands of metal 
parts, although drenched and covered with mud, came 
through unscathed. When cleaned, it will be impossible to 
tell them from “unflooded” products, according to D. M. 
Gilbert, parts manager, Caterpillar parts depots. 

Another coating of Clear Coat will be applied in an 
emergency assembly-line clean-up system now being set up 
at the depot. All metal parts will be run through a steam 
cleaning operation, will be de-greased, sent through a neu- 
tralizing tank, be given the second coating of the rust- 
preventive compound, and re-packaged for storage and 
shipment direct to users and service stations. 


Radiant Heaters Aid Salvage 
Operations at Kansas City Plant 

In the wake of the recent midwest flood an instance came 
to light in which electric heaters proved they could take care 
of themselves and help get a water-logged plant going 
again in a hurry. Here's how the job was done when waters 
receded at Sealright Co., Inc., Kansas City, Kan., container 
manufacturers. 

Four Chromalox radiant heaters normally used to dry 


After Kansas City 
flood, these radi- 
ant heaters were 
rewired and dried 
themselves. Used 
regularly to dry 
ink on cardboard, 
they were taken 
temporarily from 
that service and 
used to oven dry 
300 electric mo- 
tors damaged by 
flood waters and 
submergence in 
mud and silt 


ink on cardboard were re-wired in series and allowed to 
dry themselves at a low heat. They were then installed in 
a temporary insulated plywood oven as shown in the illus- 
tration. An electric fan was used to circulate air in the oven, 
making it possible to hold the temperature constant at 200 
F. Then “production” began. 

Operating continuously 24 hours a day, the oven dried 
300 motors (75 per cent of the plant's total) and various 
other equipment in little more than two weeks. The radiant 
heaters, made by Edwin L. Wiegand Co., were then returned 
to their former occupation. 


Two-Way Radio for Plant Protection 
Approved by F. C. C. 

A two-way radio system to be used exclusively for plant 
protection will be installed at the Schenectady Works of the 
General Electric Co. Charles H. Muir, Jr., Schenectady 
Works security agent, said that the addition of this inde- 
pendent network, construction of which will begin immedi- 
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ately, will make the G-E plant one of the best protected 
in the country. 

The network will include 35 base stations in guard posts 
throughout the 600 acre plant and seven mobile stations 
installed in plant police cars, fire trucks and ambulances. 
Equipment tor it was manufactured at General Electric's 
kieccronics Division in Syracuse, N. Y. 

G. E. and other companies have previously used two-way 
radio systems for transportation dispatching and mobile 
police units. But the permit for the erection of base stations 
and mobile units, exclusively for plant protection, is believed 
to be one of the first issued by the Federal Communications 
Committee. 


Canadian Firm Installs Dominions First 
Centrifugal Ammonia Condensing Equipment 

The first centrifugal ammonia condensing machine ever 
to be installed in Canada has just been ordered for a special 
space-conserving refrigeration expansion program in the 
Toronto plant of Canada Packers Ltd., it has been an- 
nounced by Carrier Corp. Canada Packers Ltd., is one of 
the Dominion’s largest meat packing companies. 

This extremely compact Carrier machine wall supple- 
ment existing compressors, enabling the plant to increase 
refrigeration capacity without the need to build additional 
space for installation, according to officials of Carrier's 
International Division. As a special feature, provision for a 
back pressure steam turbine drive will make it possible to 
use steam for plant processing purposes after it has been 
used in producing plant refrigeration. 

The ammonia condensing unit resembles Carrier's centrif- 
ugal refrigeration machines, and consists essentially of a 
centrifugal compressor and matching, close-coupled con- 
denser and cooler. 

Removing the latent heat from the ammonia, causing it 
to condense without the need for compression, is done by 
the unit's freon refrigeration cycle. The ammonia gas from 
the plant's cold diffusers will be piped directly into the 
cooler, from which it will emerge as a liquid at minus 1 
deg F 

Operation of the centrifugal condensing unit will be in 
parallel with a number of existing reciprocating compress- 
ors. It will be driven by a 1130 hp steam turbine, and will 
have a refrigeration capacity of 600 tons. 


Today's Boilers Owe Development To 
Stress-Testing Of Metal At High Heat 

Present-day high efficiency and reliability of boilers is 
due largely to studies made during the past 25 years on the 
properties and behavior of metals under long-time exposure 
to stress at elevated temperatures. This was brought out in 
a paper presented at the last annual meeting of the ASME 
by John B. Romer, consultant, Research and Development 
Department, The Babcock and Wilcox Co., and Harold D. 
Newell, chief metallurgist, with the B&W Tube Co. 

Today, large boiler units may range in capacity up to 
1,380,000 Ib of steam per hr. Superheat temperatures are 
crowding 1100 F at the turbine throttle with design pres- 
sure as high as 2600 psi. Process steam is produced at the 
even higher temperatures of 1300 to 1500 F, but at lower 
pressures than in boilers for power generation. 

Investigations of creep and stress-rupture have led to the 
development of superior construction materials for the 
superheater and its headers and to improvements in those 
other parts which operate at lower temperatures, such as 
drums, steam and water wall tubes, economizer tubes and 
piping, it was pointed out. 

The concept of creep in metallic materials began to at- 
tract serious attention about 30 vears ago. Early tests showed 


( Continued on page 158 ) 
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STRONG Dual-Orifice 
Assembly gives Greater 


Accuracy . . . Rugged Service! 


Strong’s Continuous Boiler Blow- 
down Assembly includes a Strong 
block steel Evrtyte* Valve (1), a 
strainer (2) and an orifice block (3), 
custom-built and accurately sized 
for your own job conditions. 

The assembly is essentially two 
orifices arranged in series. The first 
orifice (valve) is variable... . the 
second is fixed. Correct proportion- 
ing of orifices provides extremely 
accurate control and reduces wire 
drawing. 

Strong Evrtyte steel valves have special Anum-Metl X 
seats and discs of 750 Brinell surface hardness for long 
life. Available for pressures to 1500 psi and temperatures 
to 800° F. or 6000 psi non-shock cold service. 

Let us custom-size your continuous blowdown system. 
Send for Catalog No. 68-J and our Continuous Blowdown 
Check-Chart today ! 


Alse evailable in ovt- 
side screw and yoke, 


@Rea Trade Mart 


STRONG, CARLISLE & HAMMOND COMPANY 
® *: 1392 WEST 3rd Street tam » Mer 
= Cleveland 13, Ohic 
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Those three little villains — Dust, Dirt, 4AN 
and Grit—are foiled every time [FS 
they match their wits against a 
CLEMENTS-CADILLAC blower- 

suction cleaner. It blasts them 

out of every nook and cranny 

of your machinery and equip- 
ment—quickly, easily, and 

economically. 


Eligible under C.M.P. 


requlations. 





with oattachr 


RTABLE C€ 

OWER-SUCT 

CLEMENTS MFG. CO. 
6428S. NARRAGANSETT AVE. CHICAGO 38, AL 
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that rupture of a metallic material could occur when it is 
subjected to a stress at elevated temperatures for a suffi- 
ciently long time, even though the stress applied was con- 
siderably lower than that necessary to cause fracture in the 
short-time tensile test at the same temperature. 

Present practice in B&W’s creep laboratory is to run both 
creep and stress-rupture tests on a material to 10,000 hr or 
longer at temperatures throughout its use range. Since boiler 
superheaters are generally expected to last more than 
100,000 hr, this test period of at least 10 per cent of the 
service life is preferred. Long-time tests will usually indi- 
cate the beginning of the third creep stage which ultimately 
leads to rupture. 

Stress-rupture tests are conducted to estimate the stress 
required for fracturing the metal under prolonged loading 
They are made by loading the specimens with stresses which 
will cause rupture of the specimens in time periods ranging 
from 100 to 10,000 hr or more. Longer-time rupture tests 
than 1000 hr are preferred in boiler work and over a range 
of stresses extending downward to those tending to bridge 
the gap between the creep test and the rupture tests. 

Metals vary in high temperature strength and ductility 
under stress to a great extent as influenced by a number of 
factors. Composition, manufacturing history and deoxida- 
tion, grain size and structural condition all impose their 
effects. At a fast rate a metal may extend appreciably, 
whereas with slow rates and longer fracture times, it may 
suffer intergranular fracture with little or no apparent de- 
formation. The stiffer and more creep resistant the metal 
is the more is this character in evidence, the authors said 


Record Conveyer Lift Brings Ore 
From Three Miles At Sea 

Surpassing a previous world’s record for a lift of 862 
ft, the 1,730 ft high, record-breaking lift belt system will 
be installed by Goodyear-Canada and co-designer Stephens- 
Adamson Manufacturing Co. of Canada, in the Wabana 





WESTINGHOUSE ENGINEERS TEST FAN BEFORE SHIPMENT 


Research engineers of the Westinghouse Sturtevant Division, 
Boston, test induced draft fan destined for installation 
in an Italian power station. Fan will handle 1,240,000 Ib of 
300 F flue gas each day. To do this, the 5/2 ft diameter 
wheel, driven by a 600 hp mofor, will operate at 975 rpm 
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iron mine of Dominion Steel & Coal Corp., Ltd., on Bell 
Island, Newfoundland. 

The mine has been in operation for 50 years. In the be- 
ginning ore was loaded by hand. Later mechanical equip- 
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Iron ore mine 1730 ft below sea level now has con- 
veyer to deliver 1000 tons per hr up 12,500 ft slope 


ment was used and transport was by electric locomotives. 

The complete lift belt system, which features compass 
rope belts, will deliver 1,000 ton per hr up a slope 12,500 
ft long. It will consist of two flights 1,450 ft long and 
eight flights 1,230 ft long. The belting will be 36 in. wide 


Pumping Station Uses Cathodic Protection 
To 0 Corrosion in Underground Lines 

The Harco Corp. recently announced the installation of a 
specially engineered cathodic protective system in a mid- 
western natural gas pumping station. Natural gas is re- 
ceived by the station through large diameter lines at ap- 
proximately 400 psi..In the compression station, this nat- 
ural gas is boosted to a 700 psi pressure and ry north and 
east for subsequent use in both domestical and industrial 
applications. 

More than 45,000 sq ft of metal pipe surface is located 
underground in this pressure boosting station to carry the 
gas to and from the compressors and water to the cooling 
towers. Estimated cost of this piping installation is more 
than $750,000. Soil conditions in this area are such that un- 
protected metallic pipe lasts on an average of from 9 to 11 
years. 

With the cathodic protection system installed, the cor- 
rosion factor of the underground piping in this station has 
been virtually eliminated, and protection to the piping ap- 
proaches 100 per cent. Total cost of the installation was 
less than $15,000. 

In order to provide maximum protection for the piping, 
Harco engineers took into consideration such factors as soil 
conductivity, moisture content, soil and water chemical 
characteristics, temperatures and dissimilar metals. Three 
electrode beds utilizing a total of 80 National Carbon 
graphite anodes were prepared, and National Carbon type 
BF-3 backfill material was specified. General Electric recti- 
fiers delivering an estimated power output of 130 amp 
were installed. Direct current impressed on the anodes radi- 
ates through the backfill materia! and soil to the metal 
pipe surface to prevent electro-chemical action which cor- 
rodes metals. ( Continued on page 160 ) 
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THE SURE WAY TO 


- CUT HOT WATER 
: Costs: / 
Pick waren a 


PrRATING ¢ “costs! 
{ANCE costs! 


TO PROVIDE 


ANY VOLUME OF WATER 
AT THE TEMPERATURE REQUIRED! 


Here’s the money-saving answer to hot water required for 
industrial needs. PICK Heaters provide hot water instantly 
— by steam injection. They're entirely automatic to provide 





and accurately maintain tem- 
peratures up to 180° F. The 
exclusive Pressurizer Piston 


NO STORAGE TANKS NEEDED 
Compact design permits in- 
stallation in corners, on walls 


or overhead. 


EASILY CLEANED 
No coils. Can be cleaned in 
@ matter of minutes — without 
dismantling. 


Proved 
BY PERFORMANCE IN 


FACTORIES @ HOSPITALS 
LAUNDRIES @ BREWERIES 
DAIRIES @ TANNERIES 
CANNERIES 














MANUF 


stabilizes injection pressure — 
eliminates pipe hammering 
end shaking. Available in 
seven sizes with rated ca- 
pacities of 10 to 200 gallons 
per minute. Greater volumes 
can be obtained by multiple 
installations. Installation is 
simple, requiring only ordinary 
pipe connections. 


Write for Engineering Detoils 
and Specifications Write Dept. iPS 


TURED BY 


PICK MANUFACTURING CO. 


WEST BEND, WISCONSIN, U.S.A 
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The patented Farris Stacon Temperature 
Regulator is easily the most independent 
regulator available today. It’s unique. 
It stands alone. It’s trustworthy. It needs 
no watching. It’s perfect for the man who 
wants no cause for worry . . . who wants 
to relax in the sure knowledge that his 
temperatures are constant. 

Here’s why Stacon stands alone in the 
field. It has no packing glands to leak or 
bind . . . the stem moves freely. The 
liquid in the bulb flashes to vapor in the 

power bellows, assuring hairtrigger re- 

sponse to move the disc. It operates with 

unbelievable accuracy—to within plus or 

minus 1 degree—and it operates with 
that accuracy under all conditions. Stacon 
provides air-operated accuracy at low, 
self-operated cost. 

Get the details on the one truly out- 
standing temperature regulator—Stacon. 
— og Bulletin 50-1000 to get all the 

etails. 


*Patented and Patents Pending 


Farris Stacon Corporation 


533 COMMERCIAL AVE PALISADES PARK, N. J. 
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Restoration of Boiler 
Numbers Lost by Corrosion 

Corrosion has a way of affecting metal in the most an- 
noying manner, at any time, but particularly when it ob- 
literates the identification numbers on a boiler shell. This 
occurred recently on the boiler of a crane. It was known to 
have identification on it but this could not be proved since 
it was illegible. Without proper identification the licensing 
authorities were unable to start their inspection prior to 1s- 
suing a license 

At this point Sam Tour & Co., Inc., consulting engincers 
and metallurgists, were called upon. The boiler insulation 
was removed from around the area at which the numbers 
were thought to exist. This area was cleaned and then given 
an acid etching treatment. The numbers became clearly 
legible and disclosed that the boiler had been inspected in 
three different years, that it carried a National Board serial 
number; also, an American Society of Mechanical Engi- 
neers number. 

This information satisfied the inspection and insurance 
authorities and a license was granted 











Now -a complete, accurate 
manual of industrial piping 
data and procedures 








ERE is a practical guide for designers, 

estimators, foremen, engineers, etc. This 
book gives piping principles, methods, and 
know how to aid in the design and use of 
pipe, fittings, and materials for industrial 
purposes. Packed into its pages is a vast 
amount of useful data on the materials and 
types of piping required in the chemical, 
process, and petroleum industries — al] the 
most frequently-needed standards, practices, 
and data which are of value to the practical 
piping man 


Gives practical helps 
Just Out and information such 


INDUSTRIAL PIPING °:;" 


@ 12 rules for sate 
By Charles T. Littleton hendiing of oxygen 
Formerly Engineer in Charge of Piping, - oe a 
American Cyanamid Co @ the use of jacketed 
394 pages, illus., $8.00 » ee ate 
HIS book covers steam, water, oil, gas, header piping 
and instrument piping, giving useful @ installation, opera- 
methods of flow calculations. For each ation, and mainte- 
specific service, it tells which pipe mate- nance of valves 
rials, fittings, and valves should be used alloys and plastics 
used in industrial 
—shows their advantages and disadvan- piping 
tages, and explains the methods for in- hard rubber pipe 
stalling them. Covers the Fanning For- and fittings 
mula to solve oil-flow problems; gas laws; piping cost estimo- 
the types of insulation recommended for tion 
pipe at different temperatures; etc. 


@ etc. 
ORDER FROM 


INDUSTRY AND POWER 
Reader's Service Dept. St. Joseph, Michigan 
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Window Cleaning Now Done 
Easily With Wire Brushes 


Osborn Manufacturing Co. solves the problem of clean 
ing dirty windows in factories with wire brushes mounted 
on portable tools operating at 3450 rpm or more. The wire 
brushes prove more effective than detergents, acids or soap 
and water and, at the same time, eliminate much of the 
messiness. 

Operating on a disc center section, 6 in. in diameter with 
0.016 in. wire fill, down to small ringlock sections 11/, in 
in diameter, the brushes can be used depending on the type 
of window frame. 

With a minimum of work and cost, windows can now be 
cleaned of grit and grime, increasing workers’ morale and 
savings in electricity. 





HIGH PRESSURE BOILER FEED PUMPS FOR UTILITY 
Two De Laval feedwater pumps were recently shipped to the 
new 60,000 kw Danskammer Station of the Central Hudson 
Gas & Electric Co. Pumps are 11 stage 2040 psi units driven 
by 2000 hp motors through American Blower Co. fluid drives. 
Operation conditions et the plant will be 1650 psi, 1000 F 


INDUSTRY AND POWER °* October, 1951 








CLASSIFIED ADVERTISING 








PROFESSIONAL SERVICES 








FOR SALE—DIESEL ENGINES 


One Enterprise Model DSQ-6, 16 x 20 Diesel Engine. 797 HP. 327 
RPM. Direct connected to Elliott AC Generator 800 Kw 50° C. rise 
continuous. 2400 volts, 3 phase, 60 cycle, with all necessary switch 
gear and Maxim steam generating silencer. Used 14,275 hours. 


LP-GAS EQUIPMENT 
& CONTRACTING 


INDUSTRIAL STAND-BY 
PLANTS OUR SPECIALTY 
More thon 70 Peacock Plants prove .. . 
“There's Ne Substitute For Experience” 
Write For Full information 


PAUL E. PEACOCK, JR. 


Box 268, Westfield, N. J Westfield 2-6258 


One Enterprise Model DSQ-8, 16 x 20 Diesel Engine. 1075 HP, 327 
RPM. Direct connected to Elliott AC Generator 1000 KVA, 800 
Kw, 2400 Volt, 3 phase, 60 cycle, with all necessary switch gear and 
Maxim steam generating silencer. Used 17,423 hours. 














FOR SALE 








One Fairbanks-Morse Model 32 - E - 14x 17 Diesel Engine. 300 HP, 


27,000 hours. 





300 RPM. Direct connected to Generator, type TGZ-6, 250 KVA, 3 Morse C 
phase, 60 cycle, with all necessary switch gear and silencer. Used 


NYLEN PRODUCTS COMPANY 
St. Joseph, Michigan 


2 DIESEL ENGINES—Both are Fairbanks- 

pany diesel engi quipped 
with alternators and exciters for gener- 
ating electric current. One is 2 cylinder 
style VA-100 HP - 257 RPM with Type D 
alternator - 75 KVA. The other is one 
cylinder same style but 50 HP - 40 KVA. 
Fuel systems of both engines hove been 
modernized. Both ore 230 volt, 3 phase, 
60 cycles. Further details and prices on 
application. 


MAURER-NEUER CORPORATION 
Arkansas City, Kons. 




















AVAILABLE 


REPRINTS 





SPECIAL REPRINT 
of the report on 
INDUSTRIAL WASTE TREATMENT 


To fill requests we've received for additional copies of 
the special report on “Industrial Waste Treatment’, June 
1951 issue, it has been necessary for us to re-order re- 
printed copies. These copies are still being offered to our 
readers free of charge in quantities of 1 to 5. How- 
ever it is necessary for us to make a small charge, suf- 
ficient only to defray printing costs, for larger quantities. 
These prices are: 6 to 25 copies—25¢ each; 26 to 50 copies 
—20¢ each; more than 50 copies—I5¢ each. Order di- 
rectly from Reader Service Department, INDUSTRY AND 
POWER, 420 Main Street, St. Joseph, Michigan. 


We also have copies of the following article reprints 
which are available to you free of charge: 


“Boiler Houses Are Not Necessary Evils", February, | 950 
“Caribou Diesel Plant Built In A Hurry", February, 1950 


“Correct Plans Consider Future Expansion Too", December 
1950 


“Filters ... What They Are, How and Why They Are Ap- 
plied", February, 195! 


“Grievances Can Be Avoided", April, 1950 


“Harbor Plant Pioneers in Pneumatic Build-Up Refractory”, 
December, 1950 


“How To Select the Correct Steam Trap", January, 1950 
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“How To Select Corrugated Expansion Joints”, June, 1950 
"Know Your Fuses", March, |95! 


"Low Cost Auxiliary Power From Turbine Drives”, Apri! 
1950 


"Proper Water Tower Means Water Conservation", March 
and April, 1951 


“Qualifications Of An Industrial Supervisor", June, 1949 


“Select Correct Batteries For Starting Diesels", November 
1949 


“Signode Plant ‘Pressurized’ to Eliminate Cold Drafts’, 
November, |949 


"Simplify Determinations Of Pipeline Pressure Losses”, 
November, 1949 


"Steam, Air and Power For 3 New Ford Assembly Plants’, 
May, 1949 


"Streamlined Steam Plant Insulation", Moy, |95! 
"Supervisor's Personal Check-Up Chart", November, !949 


“Synchronous Motors Do Two Jobs At One Time", February, 
1950 


“Television ... The Eyes Of Industrial Control”, December, 
1950 
“Testing Your Plant Effluent", April, 195! 


“Trigonometric Calculations—I and II", April, 195! 
“Willmar, Minn., Increases Capacity Of Municipal Power 
and Heating Plant’, Apri!, |95! 
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this issue, but appecred in one or both of the two previous issues. 


Acheson Colloids Corp 

Aerotec Corp., The 

Airetool Manufacturing Co 

Albert Pipe Supply Co., Ine. 
Alemite iv., Stewart-Warner Corp 
Alloy Steel Products Co., Inc. 


larage Fan Co 


Gates Rubber Co., The 
lark Mfg. Co. . 


General Coal Co. ; 

layton Manufacturing Co. Gilbert Associates, Inc. 
leaver-Brooks Co. Golden Anderson Valve Speciaity Co 
lements Mfg. Co. 5 B. F. Goodrich Co., The 

ochrane Corp. 


American Brass Co., The 
American Brass Co., The 
American Metal Hose Branch 
American Engineering Co. 
American Flexible Coupling Co 
Ames Iron Works 
Anderson Co., The V. D. 
Armstrong Machine Works 


Arrow-Hart & Hegeman Electric C: 


Atlantic Metal Hose Co. 
Aurora Pump Co. 


a 
Babcock & Wilcox Co., The 
Refractories Div 


Bacharach Industrial Instrument Co 


Baldwin-Hill ¢ 

Barco Manufacturing Co 
Barnes & Jones, Inc. 
Beaumont Birch Co. 

Bell & Zoller Coal Co 
Betz, W. H. & L. D. 
Blaw-Knox Co. 

Bird Archer Co. 

Buell Engineering Co., Inc 
Bussman Mfg. Co. 

Byron Jackson Co., Pump Div 


e 
Canton Stoker Corp. 
Chapman Valve Mig. Co., The 
Chatillon, John & Sons 
Chicago Metal Hose Corp 
Chicago Pneumatic Too! Co. 
Chiksan Co. 

Childers Mfg. Co. 


Fourth (« 


ombustion Engineering-Super 

heater, Inc. . 
Cook’s Sons, Inc., Adam, 
Cooper-Bessemer Corp., The 
Coppus Engineering Corp 
Crane Co. 
Crane Packing Co. 
Cuno Engineering Corp. 

. 


Darling Valve & Mfg. Co. 
Dart Union Co. 
Dayton Rubber Co., The 
Davenport Besler Corp. 
Davenport Locomotive Div 
Dearborn Chemical Co 
Diamond Power Specialty Co 
Drew and Co., E. F. 
Durametallic Corp. 


Eastern Gas & Fuel Associates 

Economy Fuse and Mfg. Co. 

Edward Valves, Inc., Subsidiary 
Rockwell Mfg. Co. .. 

Electric Auto-Lite Co., The 

Elgin Softener Corp. 

Engineer Co., The 

Erie City Iron Works 

Everlasting Valve Co. 


Fairbanks Co., The 

Farris Stacon bt 

Fiske Brothers Refining Co. 
Flexrock Co ; 

Foster Wheeler Corp. 
Fuller Co. 


“Industrial Products Div 
Goodyear Tire 


Graver 
Greene, 
Grinnel 


& Rubber Co., The 
Water Conditioning Co. 
Tweed & Co. 

1 Co., Ine. 


Griscom-Russell Co., Inc 
. 


Hajoca 


Corp. 


Hapman-Dutton Co 
Hartzell Propeller Fan Co 
Hays Corp., The 


Henszey 


Co 


Hewitt-Robbins, Inc 
Hilliard Corp., The 
Hills-McCanna Co. 


Hoffma 


n Specialty Co. 


Hotel Plymouth 


Hought« 


m & Co., 


E. F 
Hungerford & Terry, Inc 


o 
Ideal Industries, Inc. 


Illinois 


Engineering Co., Inc. 


Ingersoll-Rand Co. ; 
International Nickel Co., Inc 
I-T-E Circuit Breaker Co. 


I-T-E Ci 


tireuit Breaker Co. 


Mechanical Rectifier Div. 


Jenkins 


” 
Bros. 


Jerguson Gage & Valve Co 
Johns-Manville 

Johnson Service Co. 
Johnston Brothers, Inc. 


. 
Kewanee Boiler Corp 
Key Co., The 


49, 50, 51, 52 








HOW HUNGERFORD & TERRY 
TREATS INDUSTRIAL 
WASTE WATER PROBLEMS 


‘% 1QWIDS WORTH STOR(NWE 
ARE WORTH MEAS GRING « 


with a 


LIQUIDOMETER 


@ FOR GAUGING LIQUIDS 
OF ALL KINDS 
LZ @ 100% AUTOMATIC 


@ APPROVED BY 
UNDERWRITERS’ 
LABORATORIES 





1 Survey of flow rates, quantity of water, available equip- 
* ment, space, pipe sizes, and other information. 
2 Analysis of representative waste water samples, to de- 
“termine the most efficient and ical treatment. A 
complete report on treatment and treatment cost is sub- 
mitted. 
3 Build model waste water treating unit from our laboratory 
* findings. A quantity of waste water is passed through the 
model in the presence of plant representatives. Samples 
are analyzed to show treatment process. 
4 A formal proposal is prepared and submitted with oa 
"schematic drawing to show operating arrangement and 
complete guarantees of EFFLUENT capacity and quality. 
5 Work in close co-operation with all national, state and 
* local government authorities. 


Write For More Information 


HUNGERFORD & TERRY INC. 
Clayton 1, New Jersey 





rue LIQUIDOMETER con: 


36-32 SKILLMAN AVE 





LONG ISLAND CITY,I.N.Y 
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Kirk & Blum Co., ™~ 


Leslie Co 
Linde Air Products, A Division of 
Union Carbide and — Corp 
Liquidometer Corp., 
Livingstone Bagincsring Co 
Lubriplate Div 
Fiske Bros. Refining Co 


e 
Mespeting Rubber Div. 
arlow mps 
Mason-Nielan Regulator Co 
Mercoid Corp., 
Milton Roy Co 


e 
National Aluminate Corp. 
National Boiler Protector Co. 
York & New Jersey Lubricant Co 
gara Blower Co. 
Nicholson & Co., W. H. 


Orr & Sembower, Inc 

Patterson- Kelle 

Pennsylvania Fresibie™ Went 
Tubing Co., I 

Permutit Co. 

Pick yor L oo. 
Powers Regula 

Preferred Cuitties Mi. ¢ ‘Corp. 

Pritchard & Co., 

Proto Tools 

Pulverizing Machinery Co. 


cm 
Quaker Rubber Corp. ... 
” 


Raybestos Manhattan, Inc., 

Manhattan Rubber Div. 

Raybestos penaae, Inc., 
cking Di 


a 4 Linde Air Products, A Div. 
Insulation Corp 31 Union Iron Works 
= U. S. Hoffman Machinery Corp. 
os Stoker Corp 8, 9 United States Gasket Co. 
well Co., we 126 ° 

Rock welt Deltecemten Co., Edward Viking Pump Co. 

Valves, Inc. Subsidiary 104, 105 Vogt Machine Co., Henry 
Rust-Oleum C orp. 39 


Refinite Co 
ct 


° 
” Waldron Corp., John 

Sarco Co., Inc. Warren Steam Pump Co., Inc 

Schramm Inc. ‘ : Weinman Pump Mfg. Co., The 

Silent Hoist & Crane Co. Westinghouse Btectric Corp., 

Sims Pump Valve Co., Inc. 27 Sturtevant Div. 63 

Sinclair Refining Co. .. : y Weston Electrical Instrument o> 139 

Smooth-On Mfg. Co. 15: Wickes Boiler Co., The Third Cover 
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APCO Packaged CONDENSATION RETURN UNITS 


for 
the SMALL 


LOW PRESSURE 8, 15, 30 Galion 


Joss 


sation Return wet with 
No. 4 Series Apco Pumps. 
Start saving valuable heat 
units with APCO Square 
Tank Units. Built to meet 
demand for a smaller unit 
with the superb perform- 
ance of our larger units. 
Remember, the Pumps are 
Apcos. No Vapor Bind- 
ing — Special Provision 
for Expansion and Con- 
traction — No Frictional 
Wear within pump. Thus, 
ECONOMY. 

Write for Bulletin 113-ST 


Restore Broken Floors ... F-A-S-T! 


CONCRETE PATCH 


SETS INSTANTLY! 


10 to 40 ibs. 
with 


Receivers 


TAMP SMOOTH! TRUCK OVER! 


No traffic tie-ups! Simply shovel INSTANT- hg 
into hole—tamp and run traffic over immedia 
Quick! Durable! Repair cracks and breaks in —« 
crete floors .. . or make omer overlays. NOTE: 
Plasticizer makes — 
out of container 
use! There's a Flexrock material for every floor 
condition—oil, acid, wet, dry! Tell us your prob- 
lems! 
MAIL COUPON fer TRIAL OFFER ond 
HAND BOOK OF BUILDING MAINTENANCE 


FLEXROCK onal a ~™ 

eae an ete INSTANT-USE informo- 
tion, vaetal of TRIAL xt DER PLAN and HAND BOOK 
OF BUILDING MAINTENANCE—no obligation. (Clip 
and Pana Coupon to Co. letterhead). 


PUMP COMPANY Nome 


Company 





42 Loucks Street, Acrora, Mincis Address 
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TO LOOSEN OR WORK OUT 


The rotor of the Terry Whee Turbine 1 @ 9 eerence & unmecemary end weer on the 
sania Nox gag A special composition tte, biedes forming the pockets s of little com 
in which « satan A wemi-cecdar bucket § wquence, os it does not meterishy effect 
is milled. There are no seperete parts to ‘orepower or efficiency. 

become loose or work ont. For deteied intormetion about this effec 
The power-producing ection of the steam five construction and its advanteges, write 
tekes glace on the solid curved becks of us on your busines letterhead for a copy 
these buckets or pockets. Therefore dose of Terry Turbine Bulletin S-116. 


T-1172 


TURBINE COMPANY 


TERRY SQUARE, HARTFORD.CONN. 


a, | 


= THE TERRY STEAM 


INDUSTRY AND POWER * October, 1951 





- in acti on Wiehkop/ 


WICKES 
shot assembled power 


FOR YOUR STEAM 
GENERATING NEEDS 


Steam power in a compact, efficient shop- 
assembled unit, custom-engineered to 
your exact steam generating require- 
ments, ready for immediate installation! 
Wickes Type A Steam Generator is a 
steel-encased unit complete with baffles, 
refractories, pressure parts and firing 
equipment, designed to conserve head- 
room and floor space. Each furnace woll 
is G separate steam generator as well os 
an integral part of the boiler. There are 
no complicated headers or circulating 
tubes to require frequent maintenance or 
repair. Wickes Type A shop-assembled 
boilers are engineered for pressures up to 
900 psi. with sustained steam production 
up to 35,000 Ibs. per hour at 20 to 330 


nominal h.p 


Wickes can also fill your requirements for 
steam generators up to 250,000 Ibs. per 
hour and 950 psi. — all types of multiple 
drum boilers adaptable to any standard 
method of firing, oil, gas, single retort 

T H E Wi & K E S B Oo | L E R Cc Oo MPAN Y underfeed or spreader stoker. Write to- 
DIVISION OF THE WICKES CORPORATION day for descriptive literature on Wickes 
complete line of steam generating equip- 

SAGINA WwW, MICHIGAN ment or consult your nearest Wickes rep- 


resentative. 
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there’s nothing wrong 
with this unit heater that a 


SUPER-SILVERTOP 
CAN'T CURE 
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USE STRAIGHT-IN-LINE 
OR AS AN ELBOW 
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Many unit heater inefficiencies are blamed on the unit 
itself when the real trouble lies in the trapping. Super- 
Silvertop Steam Traps put heat back in your unit 
heater. The heat delivery or B.T.U. output of your unit 
heaters depends, among other things, on how com- 
pletely the steam compartment or core is filled with 
dry hot steam. Also, the faster the unit heater is brought 
up to temperature, the sooner it begins to operate at 
a maximum efficiency. By venting air and draining 
condensate rapidly, Super-Silvertops permit the core 
to be completely filled with hot dry steam. Super- 
Silvertops work when other traps fail because they're 
activated by water only regardless of temperature. 
Presence of water, hot or cold, causes the trap to dis- 
charge. Be prepared for winter, equip your unit heaters 
with Super-Silvertop Steam Traps now. See your near- 
est representative or distributor, or write us direct. 


HOW TO SELECT STEAM TRAPS FOR UNIT HEATERS 


Anderson’s booklet, “Solving Steam Trap Problems” 
tells engineers and contractors how to select proper 
sized steam traps for unit heaters of various capacities. 


Write for your free copy today. 


